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(54) Rxing device 

(57) A recording medium having a toner Image 
formed thereon is moved to pass trirough a press con- 
tact portion between an endless belt being heated and 
an pressure roller pressed against the erxfless belt. 
When passing through the press contact portion, the 
toner image is fused Emd permanently affixed onto the 
recording medium. An oil application viridth O of an oil 
application roller is shorter than belt width B of the end- 
less belt, and a maximum passing vindth P of a record- 
ing medium that may be supplied for the inwge 
formation, but is longer than a maximum image-forming 
width I within which an image may be formed on the 
recording medium. 
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Desoription 

pACKGRQUNH OF THE INVENTION 

[0001] The present invention relates to an image 
tbrming apparatus, such as a printer, a facsimile 
machine or a copy machine, which is capable of forming 
a toner image on a recording medium, such as a paper 
sheet, by the electrophotography technique. More par- 
ticularly, the invention relates to a fixing device for the 
image forming apparatus. 

[0002] Generally, the image forming apparatus for 
forming a toner image on a recording medium by the 
electrophotography technique includes a photosensitive 
member to be driven to rotate, an exposure mechanism 
for forming an electrostatic latent image on the surface 
of the photosensitive member, a developing mechanism 
for developing the latent imago into a toner image, a 
transfer mechanism for transferring the toner image 
onto a recording mecfium, and a fixing device for ther- 
mally fixing the toner image on the recording medium 
while allowing the recording medium having the toner 
image transferred by the transfer mechanism to pass 
therethrough. 

[0003] Fig. 27 shows a fixing device of the belt fix- 
ing type (JP-A-8-334997). 

[0004] In the fixing device, a fixing belt 1 extends 
around a fixing roller 2 driven to rotate and a heating 
roller 3. An preesuro roller 4 is pressed against the fixing 
roller -2 with the fixing belt 1 being interposed therebe- 
tween. A recording medium S on which a toner image T 
is formed is moved to pass through a pressure contact 
portion (fixing nip) N therebetween in the direction of an 
arrow in the figure, whereby the toner image T is fused 
and permanently affixed omo the recording medium S. 
[0005] In the fixing device thus corretructed. If a 
peripheral speed difference Is present between two 
rotary members, a toner image on the recording 
medium passing through the press contact portion 
between the rotary members is blurred to disturb the 
image. For this reason, usually, such a method that the 
rotary members are both driven to rotate is not 
employed, and one of the rotary members is driven to 
rotate, while the other rotary member is rotated as a fol- 
lower. That is, the fixing roller 2 is driven to rotate, 
whereas the fixing belt 1 follows the fixing roller 2 and 
the pressure roller 4 follows the fbdng belt 1 . In case of 
another type of a fixing device in which a fixing belt is 
not used, one of a fixing roller and a pressure roller 
which cooperatively form a nip is driven to rotate, 
whereas the other of the fixing roller and the pressure 
roller follows the one. 

[0006] The heating roller 3 includes guide rings 3a 
as restricting portions which come in contact with the 
Side ends lb of the fixing belt l to restrict lateral offset 

of the fixing belt 1 . 

[0007] To prevent such a phenomenon that toner is 
transferred from the recording medium onto the surface 



of the fixing belt 1 (called offset phenomenon), the fixing 
device includes an oil application roller 6 for applying 
release oil, such as silicone oil. as release agent onto 
the surface of the fixing belt 1 . 

5 [0008] A length (as viewed in the belt vindth) of ttie 
oil application roller 5 as a oil application mechanism is 
longer than the width of the fixing belt 1 , so that the oil is 
applied to the belt 1 over its entire width. 
[0009] The oil application roller 5 is pressed against 

10 the fixing belt 1 at a position other than positions where 
the fixing belt 1 is wound on the rollers 2 and 3. There- 
fore, it also functions as a tension applying meclianism 
tor applying a tension to the f ixing belt. 
[0010] In the fixing device, an oil application width 

IS by the oil application roller S of the release agent appli- 
cation mechanism ie longer than the-width of the fixing 
belt 1. Therefore, the oil that has been once applied to 
the top surface of the fixing belt 1 is easy to flow to the 
back surface 1 a of the fixing belt 1 . 

20 [001 1] Generally, the oil application roller 5 indudes 
a shaft and an oil holding layer, made of, for example, 
felt, provided around the shaft The oil application roller 
5 is pressed against a rotary member (here, fixing belt 
or endless t>elt 1), so that oil is squeezed out of the oil 

ss holding layer and it is applied to the rotary member. 
Because of the stnJCture, a pressing force to the rotary 
member by the oil application roller 5 at the ends of the 
roller is larger than that at the central portion. Therefore, 
the end portions of the roller are more greatly com- 

30 pressed than the central portion thereof, and hence the 
oil application amount at the end portions of the roller is 
larger than that at the cerrtral portion thereof. 
[001 2] The fixing device of the image forming appa- 
ratus is designed such that the width (length in the axial 

35 direction) of the rotary member is tonger than the width 
(maximum passing width) of a recording medium of 
which the passing width is the largest of those media 
that may be supplied tor the image formation although 
such a design is a nature choice when considering its 

40 function. 

[0013] For this reason, Isoth ends of the rotary 
member (including the fixing belt 1), w^ich are not in 
contact vinth the recording medium having the maximum 
passing width, are coated with a relatively large amount 
4S Of Oil, which, however, is not absorbed by or transferred 
to the recording medium. As a result, a relatively large 
amount of oil is accumulated there. Where the amount 
of the accumulated oil Is excessive, it creeps to the cen- 
tral portion of the rotary member. Because of the creep- 
so ing oil, a slip will occur between the driving rotary 
member and the follower rotary member or between the 
rotary member and the recording medium. This possibly 
results in that the toner innage on the recording medium 
is blurred to disturb the image. 
ss [0Q14] In particular, in case wh«re recording 
medium is a sheet which does not absorb oil, such as a 
synthetic resin sheet the slip is likely to^ccur. 
[0015] Further, as described above, a relatively 
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large amount of oil applied to both ends of the surface of 
the fixing belt 1 is easy loftow to the back side la of the 
fixing belt 1 ■ 

[001 6] The oil that has flowed to the back side 1 a of 
the fixing belt i gradually moves to between the fixing 
belt 1 and the fixing roller 2 as its drive roller. When the 
amount of the oil mo»/ing thereto exceeds a predeter- 
mined level, a slip occurs between the fixing roller 2 and 
the fixing belt 1, and as a result, the fbdng operation will 
be instable. 

[0017] Accordingly, an object of the present inven- 
tion Is to solve the above problems and to provide a fix- 
ing device which eliminates the above-mentioned slip, 
thereby providing a stable fixing operation. 
[0018] In the publication. JP-A-8-334997, there Is 
no description about the heating width (heating width ae 
viewed in the width direction of the fixing belt 1) by a 
heater contained in the heating roller 3. 
[001 9] Oil impregnated in the oil holding layer staye 
within the layer at normal temperature since its viscosity 
is high, and never leaks out of the layer. In a fixing oper- 
atton. the belt is heated, and the viscosity of the oil 
decreases virhile It is thermally expanded, so that it leaks 
out of the layer and flows to the belt- 
[0020] Accordingly, if in the fixing device of Rg. 27, 
the heating wkJth by the heater of a heating mechanism 
Is longer than the oil application wklth by the oil applica- 
tion roller 5 of the oil application mechanism (equal to 
the width of the fixing belt 1 in Fig. 27). the oil applica- 
tion roller 5 is heated over its entire oil application wkilh 
(the full width of the fixing belt 1 in Fig. 27). the oil is 
applied to the fixing belt 1 over Its entire width. 
[0021] It the oil is applied to the fixing belt 1 over the 
entire oil application width, the m\ applied to ttie end por- • 
tions of the surface of the fixing belt 1 will ftow to the 
back skle 1 a of the fixing belt 1 . 
[0022] "Hie oil f towing to the back side i a of the fix- 
ing belt 1 gradually moves to between the fixing t>elt 1 
and the fixing roller 2 as its drive roller. When the 
amount of the oil exceeds a predetermined level, a slip 
y^ll occur between the fixing roller 2 and the fixing belt l 
because of presence of the oi. As a result, there is a 
possibility that a stable fi»ng operation is not per- 
formed. 

[0023] Accordingly, an object of the present inven- 
tion is to solve the above problems, and to provide a fix- 
ing device which eliminates the above-mentioned slip, 
thereby providing a stable flxir>g operation. 
[0024] In the fixing device of Rg. 27, the oil applica- 
tion roller S is pressed against the fixing belt 1 at a posi- 
tron other than positions where the fixing belt 1 is wound 
on the rollers 2 and 3. Therefore, the oil application 
roller 5 also f unctior^ as a tension applying mechanism 
for applying a tension to the fixing belt 1 . If the length of 
the oil application roller S is shorter than the width of the 
fixing belt 1 , the fixing belt 1 is bent at both ends of the 
press contact portion 1c by the oil application roller S 
(the bending portions are designated by 1d), as shown 



in Figs. 28A and 28B. 

[0025] Therefore, the following problems arise. 
[0026] The bending gradually decreases with the 
movement of the fixing belt 1 , and is removed (flattened) 
s when the belt 1 is wound on the roller 0" this case, the 
heating roller 3) tocated just dovwistream of the press 
contact portion 1c. At this time, as shown in Rg. 28C, if 
the side end i b of the fixing belt 1 comes in contact with 
the inner wall 3b of the guide ring 3a, a stress is gener- 

10 aied in the bending portions Id (near the sWe end lb) 
during the flattening of the bending portions Id. That is, 
as indicated by an an-ow in Fig. 28C, when the beh 1 s 
wound on the roller 3, the bending portions Id are 
turned as indicated by an arrow to be flattened as incfi- 

is cated a phantom line Id', and at this time, the side ends 
lb of the belt 1 come in contact with the inner walls 3b 
of the guide rings 3a. However, the bending portkirts Id 
are finally flattened. As a result, a stress is generated in 
frie bending portions Id (near the side ends lb) . 

so [0027] The stress is large as the bending state of 
the bending potions id at the start of winding the fixing 
belt 1 around the heating roller 3 is large. With repetition 
of the stress generation, the vicinal portions of the side 
ends 1b of the fixing belt 1 are easy to be damaged. 

2S This fact was confirmed by us. 

[0028] Accordingly, an object of the present inven- 
tion is to solve the atMve problems and to provide a fix- 
ing device which protects the fixing belt from being 
damaged. 

30 [0029] The problem that the vidnal portions of the 
side ends lb of the fixing belt 1 is easy to be damaged 
arises not only when the length of the oil application 
roller 5 is shorter than the width of the fixing belt 1 but 
also when a press contact member, such as a cleaning 

as blade or a cleaning pad. which is shorter than the width 
of the fixing belt 1 . is pressed against the fixing belt at a 
position other than s position where the fixing belt is 
wound on the roller. 

[0030] Accordingly, an object of the present inven- 
40 Hon is to solve the above prot>lem and to provide fixing 
device which prevent the Fixing belt from being dam^ 
aged even if the press contact member is used. 
[0031 ] Fig. 29 is a diagram schematically showing a 
fixing device disclosed in JP-A-8-334997; Fig. 29A is a 
45 front view of the fixing device and Fig. 29B is a plan view 
showing mainly a fixing nip N. 

[0032] As shown in Rg. 29A. the rotational center of 
the heating roller 3 is located downstream with respect 
to the passing or traveling direction (see an arrow Si) of 
so the recording medium, which passes through the fixing 
nip N. vinth respect to a straight line A connecting the 
rotational centers of the fixing roiler 2 and the pressure 
roller 4. when viewed in the axial direction of the fixing 
roller 2. 

55 [0033] Therefore, a force F2 acting on the fodng 
roller 2 by a tension of the fixing belt 1 suspended 
between the fixing roller 2 and a heating roller 3 is 
directed upstream with respect to the passing directran 
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Si of the recording medium. Accordingly, the resultant 
force F3 of the forces F1 and F2 is also directed 
upstream with respect to the passing direction SI of the 
recording medium. 

[0034] Therefore, as shown In Fig. 29B, an axial line 
2a of the fixing roller 2 is deflected in a convex shape 
toward the upstream side of the passing efirection 81 , by 
ihe force F3. 

[0035] Accordingly, a transporting force acting on 
the fixing beK 1 at the fixing nip N is a force F4 which 
acts, at both sides of the fixing nip N, on the fixing belt 1 
SO as to cause the fixing belt i to move toward the 
center of the fixing belt 1 . 

10036] At the fbdng nip N, the fixing belt 1 Is nipped 
between the fixing roller 2 and a pressure roller 4. 
Therefore, a transporting force acting on the fixing belt l 
at the fixing nip N greatly influences the fixing belt 1. 
[0037] Accordingly, if a force F4 acts, at Isoth sides 
of the fixing nip N, on the fixing belt 1 so as to cause it 
to move toward the center of the fixing belt 1 as viewed 
in Its width direction, the fixing belt 1 is liKely to be 
creased through the action of the force F4 at a location 
downstream of the nip N. When the influence by the 
crease is still left at the contact portion of the fixing belt 
1 with the oil application roller 5, the crease hinders the 
oil application roller 5 from coming in uniform contact 
with the fixing belt 1. This causes an irregularity in the 
oil application on the belt 1 . 

[0038] Tfius, the fixing device of JP-A-e-334997 
has a disadvantage that an irregularity of the oil applica- 
tion is easy to occur. 

[0039] A belt fixing device shown in Rg. 30 (JP- A-9- 
138600) is free from the above-mentioned prot>lem 
since the oil application mechanism is not Included. In 
the fixing device (Fig. 30), a belt 7 extends around four 
rollers 6a to 6d. A heater 8 Is disposed between a belt 
portion 7a extending from the roller 6a to the roller 6d, 
and another bell portion 7b extending from the roller 6d 
to the roller 6b. The structure of the fixing device is 
extremely complicated. 

[0040] Accordingly, an object of the present inven- 
tion is to solve the atx^ve problems, and to provide a fix- 
ing device which prevents an irregularity of release 
agent application with a relatively simple construction. 
[0041] Fig. 31 shows a fixing device of the belt Tix- 
ing type disclosed in Japanese patent No. 2813297. 
[0O42] The fixing device includes a circulating, end- 
less fixing belt B suspended between a heating roller R3 
containing a main heat source H1 and a backup roller 
R1, a pressure roller RZ pressed against the backup 
roller R1 with the endless fixing belt 6 being interposed 
therebetween, to form a fixing nip N in connection with 
the endless fixing belt B, an auxiliary heat source H2 as 
auxiliary heating mechanism for heating the pressure 
roller R2, and an oil applicatjon roller R4 as an oil appli- 
cation mechanism for applying release oil onto the end- 
less fixing belt B when it is brought into contact with the 
endless fi»ng belt B at a position located downstream of 
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the fixing nip N but upstream of the heating roller R3 
when viewed in the eireulating direction of the endless 
fixing belt B. A recording medium C having a toner 
image thereon Is moved to pass through the fixing nip 
5 N. whereby the toner image is fused and fixed on the 
recording medium. 

[0043] Generally, a viscosity of release agent, such 
as release oil depends largely on temperature. The 
application amount of release agent on the fbdng bell 
10 varies with temperature of the release oil application 
mechanism. 

[0044] In the fixing device shown in Fig. 31, the oil 
application roller R4 is located above the auxiliary heat 
source H2 of the pressing roller R2, but is located down- 

16 stream (i-e.. the right side in Fig. 31) of the fixing nip N 
in the passing direction (from right to left in Fig. 31) . 
Therefore, radiation and hot air stream from the auxil- 
iary heat source H2 substantially fall to reach the oil 
application roller R4 since those are interrupted by the 

20 backup roller R1 and the endless fixing belt B. 

[0045] Therefore, the oil application roller R4 is 
heated mainly by the endless fixing belt B alone. 
Accordingly, in the initial stage of operation of the fixing 
device, temperature rise of the oil application roller B4 is 

ss slow. 

[0046] When the recording medium C passes 
through the fixing nip N, a temperature of ^e endless 
fixing belt B at a location where it is in contact with the 
recording medium C remarkably reduces. Therefore, a 

30 great temperature difference is present when viewed in 
its width direction. The temperature difference reflects 
on the temperature of the release agent application 
roller R4. In particular in the early stage of the device 
operation where the temperature rise of the oil applica- 

35 tion roller R4 is not satisfactory, the temperature differ- 
ence is easy to occur in the axial direction o the oil 
application roller. As a result, the oil appllcat'on amount 
becomes different also in the axial direction of the oil 
application roller R4 or in the width direction of the end- 

40 less fixing belt B. This results In an irregularity of oil 
application, and thus an irregularity on the fixed image. 
[0047] Accordingly, an object of the present inven- 
tion is to solve the at^ove problems and to provide a fix- 
ing device which prevents the Irregularity of oil 

45 application. 

[0046] Usually, the f ixing device of the other type 
includes a fixing roller containing a heat source and a 
pressure roller pressed against the fixing roller. A 
recording medium is moved to pass through a press 

so contact portion between these rollers, whereby a toner 
image is fused and fixed on the recording medium. 
[0049] In the fixing device, one (usually the fixing 
roller) of the paired rollers is rotatably mounted on the 
frame, wNle the shaft of the other roller (usually the 

55 pressure roller) is urged to me one roii^ by an urging 
mechanism such as a spring, whereby those rollers are 
pressed on each other. That is, a distance of the shafts 
of both the rollers is not fixed. 
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tOOSO] In the case of the fixing device of the type in 
which the roller is heated, a long time is consumed for 
ihe initial heating. There is Known a fixing device (belt 
fixing device) in whidi the endless belt Is heated, 
whereby the irtitial heating time is reduced. 
10051 1 Fig. 32 is a diagram showing a model of the 
belt fixing device disclosed in the publication. JP-A-9- 
138600. 

[0052] The fixing device includes a heat-resistant 
endless beH 6, rollers 7a and 7b for supporting the belt 
6 on the inner side thereof, a roller 8 for heating the belt 
6. and an pressure roller 9 in contact with the outer 
peripheral surface of the belt 6. The pressure roller 9 is 
urged at its shaft 9a toward the roller 7a by a spring 9b, 
whereby the pressure roller 9 is pressed against the 
roller 7a with the belt 6 being interposed therebetween. 
Therefore, a distance between the shafts of both the 
rollers 8 and 7a is not fixed. 

[0053] In the fixing device, the pressure roller 9 is 
driven, by a motor M. to turn in a direction of an arrow 
'a". The belt 6 follows the pressure roller 9. and the roll- 
ers 7a. 7b and 8 follow the belt 6. A recording medium 
having a toner image thereon is moved to pass through 
a press contact portion (nip) N in the direction of an 
arrow "b", whereby the toner image is heated and fixed 
on the recording medium. 

[0054] Fig. 33 Is a diagram showing a fixing device 
disclosed in JP-A-ei -101 79. 

[0055] The belt fixing device Includes an endless 
bell 1 to be heated, an pressure roller 2 pressed against 
the endless belt 1 , a non-rotation mandrel 3 for support- 
ing the inner side of the endless belt 1 at the press con- 
tact portion N. and a tube heater A tor heating the 
endless belt 1. 

[00561 The non-rotation mandrel 3 is provided with 
a cam follower 3a, arwl a cam C is provided for engage- 
ment with the cam follower 3a. A desired pressue is 
generated at the press contact portion N through the 
operation of the cam C. 

[0057] In the fixing da/ice, when the pressure roller 
2 is driven to rotate, the endless beit 1 follows the pres- 
sure roller 2 to move on and along the non-rotation 
mandrel 3. 

[0056] A recording medium having a toner image 
thereon is moved to pass through the press contact por- 
tion N, whereby the toner image is heated and f ixed on 
the recording medium. To prevent such a phenomenon 
that toner is transferred from the recording medium onto 
the surface of the endless belt 1 (called offset phenom- 
enon), the fixing device includes an oil application roller 
5 for applying release oil, such as silicone oil, as release 
agent onto the surface of the fixing belt 1 . 
[0059] In the fixing device in which one roller is 
pressed against the other roller by an urging mecha- 
nism, such as a spring, the axis-lo-axis distance 
between the paired rollers is not fixed, and hence axis- 
to-axis distance varies. Therefore, it is difficult to secure 
a parallelism deviation between both the shafts of those 
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rollers. 

[0060] Where the parallelism deviation between 
both the shafts of those rollers is low, there is created a 
great deviation between a medium transportation direc- 
tion FA by the roller A at the press contact portion N and 
a medium transportation direction FB by the roller B at 
the press contact portion N. This will crease the record- 
ing medium. 

[0061 ) Since the axis-to-axis distance varies, when 
a relatively thick recording medium, lor example, passes 
through the press contact portion between the rollers, 
the roller B moves so as to separate from the roller A In 
accordance with a thickness of the recording medium. 
Accordingly, the pressing force at the press contact por- 
tion N and the width W (length in the passing direction 
of the recording medium) at the press contact portion N 
do not substantively ctiange regardless of whether a rel- 
atively thin recording medium or a relatively thick 
recording medium passes through the press contact 
portion. 

[0062] In contrast, the heat capacity of the relatively 
thick recording medium is large. To fix the toner image 
on such a thick recording medium satisfactorily, a great 
amount of heat is required. 

[0063] To cope with this, when a relatively thick 
recording medium passes through the press contact 
portion, the conventional technicpje applies a great 
amount of heat to the recording medium in a rnanner 
that a fixing temperature is increased or a fixing speed 
(transporting speed of the recording medium by both 
the rollers) is made slow. In this way, a fixing defect of 
the relatively thick recording medium is prevented. 
[0064] In other words, fixing conditions (fixing tem- 
peraiure and/or fixing speed) must be changed in 
accordance with the medium thickness. 
[0065] In the fixing device shown in Rg. 32, the 
pressure roller 9 is pressed against the roller 7a by the 
spring 9b. Therefore, the axis-to-axis distance between 
tiie rollers is not fixed, and hence axis-to-axis distance 
varies. Therefore, it Is difficult to secure a parallelism 
deviation between tsoth the shafts of ttiose rollers. 
[0066] In the fixing device shown in Fig. 33. the 
non-rotation mandrel 3 is vertically moved in Fig. 33 
through the action of the cam C. Therefore, a distance 
between the non-rotation mandrel 3 and the pressure 
roller 2 is not fixed. Accordingly, it is difficult to secure a 
parallelism deviation between the non-rotation mandrel 
3 and the pressure roller 2. 

[0067] For this reason, as described with reference 
Xa Fig. 34, where the parallelism deviation between the 
roller A (in this case, the roller 7a or the nor^rotat^o^ 
mandrel 3) and the roller B (in this case, the roller 9 or 
the pressure roller 2) is low, there is created a great 
deviation between a medium transportation direction FA 
of the belt 6 or 1 (Figs. 32 and 33) by tiie roller A at the 
press contaa portion N and ttiat FB by the roller B. This 
will crease the belt 6 (or 1 . tiie same thing will be applied 
\o the subsequent description) or the belt 6 is easy to be 
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damaged. If the belt 6 is not damaged, a lorce to move 
the belt 6 In its width direction (for example, arrow FS 
direction in Fig. 34) constantly acts on tlie belt 6. The 
surface of the belt 6 Is easy to deteriorate and its life is 
reduced. ' 
[0068] Further, tfie axis-to-axis distance varies, and 
hence fixing conditions (fixing temperature and/or fodng 
speed) must be changed in accordance with the 
medium thickness. 

[0069] Accordingly, an object of the present inven- 
tion to provide a fixing device which prevents the record- 
ing medium from creasing, which does not require 
changing fixing conditions (fixing temperature and/or 
fixing speed) in accordance with the medium thickness, 
and which iixes a good toner image on a relatively thick 
recording medium. 

[0070] Another object of the present invention to 
pro*/ide a fixing device which prevents the recording 
medium from creasing, which elongates the life of the 
belt, which does not require changing fixing conditions 
(fixing temperature and/or fixing speed) in accordance 
with the medium thickness, and which f ix a good toner 
image on a relatively thick recording medium. 

ffllMMARY OF THE INVENTION 

[0071 ] A first aspect of the invention is directed to a 
fixing device including: a first rotary member; a second 
rotary member contacting said first rotary member and 
torming a nip in corporation with said first rotary mem- 
ber; and an oil application mechanism, which applies oil 
to at least one of said first and second rotary members. 
The first aspect is featured in that a width of oil applied 
by said oil application mechanism is smaller than a 
width of said at least one of said first and second rotary 
members to which said oil is applied. 
[0072] A second aspect of the invention is directed 
to a fixing device inducfing: a first rotary member; a sec- 
ond rotary member contacting said first rotary member 
and forming a nip in corporation with said first rotary 
member; and an oil application mechanism, which 
applies oil to at least one of said first and second rotary 
member; and a heating mechanism, which applies heat 
to at least one of said first and second rotary members. 
The second aspect If featured in that a width of heat 
applied by said heating mechanism is smaller than a 
width of oil applied by said oil application mechanism. 
[0073] A third aspect of the invention is directed to a 
fixing devke including; a first rotary member; a second 
rotary member contacting said first rotary member and 
torming a nip in corporation with said first rotary mem- 
ber; and a heating mechanism, which applies heat to at 
least one of said first and second rotary member. The 
third aspect is featured in that said heating mechanism 
generates larger heat at a central portion thereof than at 
lateral end portions thereof. 

[0074] A fourth aspect of the invention is directed to 
a fixing device incJudir\g: a first rotary member; a sec- 
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ond rotary member contacting said first rotary member 
and torming a nip in corporation whh said first rotary 
member; and an oil application mechanism, which 
applies oil to at least one of sakl first and second rotary 
; member. The fourth aspect of the invention is featured 
by an oil absorbing mechanism (170. 170", i70"), which 
atTsorbs oil applied by said oil application mechanism. 
[0075] A fifth aspect of ttie invention is directed to a 
fixing device including: a first rotary member; a second 
10 rotary member contacting said first rotary member arwl 
forming a nip in corporation wrth said first rotary mem- 
ber; and an oil application mechanism, which applies oil 
to at least one oi said first and second rotary members. 
The fifth aspect is featured by a blade, which collects oil 
IB applied by said oil application mechanism toward a lat- 
erally central portion of said at least one of said first and 
second rotary members to which said oil is applied. 
[0076] A sixth aspect of the invention is directed to 
a fixing device induding: a first roller; a second roller; an 
20 endless belt suspended between said first and second 
rollers; and a third roller forming a nip in cooperation 
with said endless belt and said second roller. The sixth 
aspea is featured in that a rotational axis of said tirsi 
roller is located in a downstream side of a traveling 
25 direction of a sheet with respect to an imaginary line 
connecting a rotational axis of saM second roller to a 
rotational axis of said third roller. 
[0077] A se/enth aspect of the invention is directed 
to a fixing device including: a first roller having restrict- 
so ing portions; a second rdler; an endless belt suspended 
between said first and second rollers; a third roller forrrv 
ing a nip in cooperation with said endless belt and s^ 
second roller; and a tension ai^ication mechanism, 
vt^ich applies tension to said erxiless belt The seventh 
ss aspect is featured in that a width of said tension applica- 
tion mechanism is shorter than a width of said endless 
belt and said tension application mechanisrfi is located 
doser to a position at wliich said endless belt com- 
mences separation from said second roller than to a 
40 position at which said endless t>elt commences contact 
with said first roller. 

[OOTS] An eighth aspect o< the invention is directed 
to a fixing device including: a first roller; a second roller; 
an endless belt suspended between said Tirsi and sec- 

4s ond rdlers; a third roller torming a nip in cooperation 
with said endless be)t and said second roller; an oil 
application mechanism, which applies oil to said end- 
less belt; and a heating mechanism, which applied heat 
to said third roller. The eighth aspect is featured in that 

60 . said oil application mechanism is located above eaid 
heating mechanism and said oil application mechanism 
is located in a downstream side of a traveling direction 
of a sheet with respect to said nip. 
[0079] A ninth aspect of the inventton is directed to 

S5 a fixing device including; a first roller; and a second 
roller contacting said first roller and forming a nip in cor- 
poration with said first rdler. The ninth aspect is fea- 
tured in that an axis-to-axis distance between said first 
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and second rollere is fixed. 

[0080] A tenth aspect of the invention is directed to 
afixing device.induding: a'firet roller; a second roller; an 
endless belt suspended betveen said first and second 
rollers; and a third roller forming a nip in cooperation s 
with said endless belt arxJ said second roller. The tenth 
aspect is featured in that an axis-to-axis distance 
between said second and Third rollers is f ixed. 
[0081] Two or more of the features of the first to 
tenth aspects may be selectively corrtfjined together. io 
[0082] It is preferable that a fixing device o1 the 
present invention has the follOMnng structures. 

1. A fixing device having an endless belt to be 
heated, a rotary member being pressed against the is 
endless belt, a backup member for supporting the 
endless belt on the inner side thereof at a press 
contact portion between the endless belt and the 
rotary member, and an oil application mechanism 

tor applying release oil to a surface of the endless so 
belt, wherein a recording medium having a toner 
image formed thereon is moved to pass through the 
press contact portion between the endless belt and 
the rotary member, whereby the toner image is 
fused and permanently affixed onto the recording ts 
medium, and 

an oil appUcation width of the oil application 
mechanism is set to be shorter than the width of the 
erKlless belt 

2. In the f ixing device of item 1 above, the oil appli- 30 
cation width is set to be shorter than a maximum 
pasang width of the recording medium that may be 
supplied for the purpose of image formation. 

3. In the focing device of item 1 above, the oil appli- 
cation width is set to be longer than a maximum 35 
imagS'forming width within which an image may be 
formed on the recording medium. 

4. In the fixing device of item 1 above, the oil appli- 
cation width is set to be shorter than a maximum 
passing width of the recording medium that may be 4o 
that may be supplied for the purpose of image for- 
mation, but is set to be longer than a maximum 
image-forming width within which an image may be 
formed on the recording mecSum. 

5. An image forming apparatus including the fixing <s 
device defined in any of Kerns 1 , 2. 3 or 4 above, 
wherein the image fomning apparatus is capable of 
forn^ng toner images on both sides of the recording 
medium. 

6. An image forming apparatus including the fixing so 
device defined in any of items 1 , 2, 3, 4 or 5 above, 
wherein the image forming apparatus is capable of 
forming a full color toner image that results from 
superposing toner of a plurality of colors on 
recorcGng medium. ss 

In the thus constructed fixing device of the item 
1 . which has an endless belt heated, a rotary mem- 
ber being pressed against the endless belt, and a 



backup member for supporting the endless belt on 
the inner side thereof at a press contact portion 
between the endless belt and the rotary member, a 
recording medium having a toner image formed 
thereon is moved to pass through the press contact 
portion between the endless belt and the rotary 
member, whereby the toner image is fused and per- 
manently affixed onto the recording medium. The 
fixing device includes an oil application mechanism 
for applying release oil to a surface.of the endless 
belt. Because of this, an offset phenomenon does 
not occur easily. 

Since an oil application width of the oil applica- 
tion mechanism is set to be shorter than the width 
of the endless t>elt the side end portions of the sur- 
face of the endless belt contain area portions onto 
which oil is not applied. Those area portions func- 
tion to block the spreading of the oil. Therefore, 
there is a little chance that the oil applied to the top 
surface of the endless belt f lovirs to the back side of 
the endless belt (at least the oil f loving to the back 
side of the belt is remarkat>ly reduced in amount.). 

For tlTis reason, in the fixing device of the item 
1 , when the endless belt is driven by the drive roller 
disposed on the inner side of the belt, H is natural 
that because of the presence of ^e area portiorts 
not coated with the oil, tiie endless belt is stably 
driven and as a result a statiie fixing operation is 
secured. The san^e thing is true also when it is drive 
by a drive roller located outside the belt. 

In the f being device of the item 2, the oil applica- 
tion v«d1h is set to be shorter than a maximum 
passing width of the recoixJing medium that may be 
supplied tor the purpose of image formation. There- 
fore, when a recording medium that is supplied for 
the image formation purpose has the maximum 
passing width, the oil applied by the oil application 
mechanism is mostly absorbed by or transferred to 
that recording medium of the maximum passing 
width. Therefore, the oil that is accumulated on the 
endless belt (particularly on its side end potions) 
after that recording medium has [>assed is reduced 
to zero or remarkably reduced in amount Even if 
the oil is accumulated on the belt outside passing 
widths of recording media of various sizes which 
are smaller than the oil application widtti as a con- 
sequence of image formation on these recording 
media, the accumulated oil is mostly absorbed by 
or transferred to the recording medium of the maxi- 
mum passing width, which has subsequently 
passed through the fixing device for the image for- 
mation. Therefore, trie oil that is accumulated on 
the endless belt is reduced to zero or remarkably 
reduced in amount 

The area portions coated with no oil on the end 
portions of the surface of the endless belt is satis- 
factorily secured, and further the oil applied to the 
top side or surface of the endless belt is surely pre- 
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vented from flowing to the bacK surface thereof. 

Thus, the f ixing device of the item 2 performs a 
more stable fbdr^ operation. 

In the fixing device of the item 3, the oil applica- 
tion width Is set to be longer than a rmximum b 
image-forming width within which an image may be 
formed on the recording medium. In other words, 
the maxinujm image-forming width is shorter than 
the oil application width. Therefore, an offset phe- 
nomenon is prevented with certainty. 

In the fixing device of the item 4. the oil applica- 
tion width is set to be shorter than a maximum 
passing width of the recording medium that may be 
supplied for the purpose of image formation, but is 
set to be longer than a maximum image-forming is 
width within which an image may be formed on the 
recording medium. Therefore, the advantageous 
effects of the fixing devices of both the items 2 and 
3 can be obtained. 

The fixing device of the item 4 performs a more so 
stable fixing operation and prevents an offset phe- 
nomenon. 

The image forming apparatus of the item 5 is 
capable of forming toner images on tjoth sides of 
the recording medium. Therefore, sometimes a &s 
recording medium having toner images formed on 
both sides thereof passes through the press con- 
tact portion of the fixing device. 

The toner present on the recording medium 
hinders the absorption of oil by the recording 30 
medium. Accordingly, where toner images are 
formed on both sides of the recording nnedium. oil is 
less absortied by the recording medium when com- 
paring wrth a case where a toner image is formed 
on only one side of the recording medium. In the 35 
case of the recording medium having toner images 
on both sides thereof, an arrwunt of oil flowing to 
the back side of the belt Is large in the conventional 
fixing device, and hence the above-mentioned slip 
will occur more easily. 

On the other hand, the oil application width of 
the oil application mechanism is shorter than the 
belt width of the endless belt Therefore, even in the 
case of the recording nr>edium having toner images 
on both sides thereof, a stable fixing operation is 4b 
secured. 

Thus, the image forming apparatus of the item 
5 is capable of forming (fixing) images on both 
sides of the recording medium through a stable fbt- 
ing operation. 

The image forming apparatus of the Kem 6 
includes the fixing device defined in any of the 
items 1 , 2. 3. 4 or 5. The image forming apparatus 
Is capable of forming a full color toner image that 
results from superposing toner of a plurality of ss 
colors on the recording mecCum. Therefore, there is 
a case where a recording medium having a full 
color image formed on one of the sides of the 



recording medium passes through the press con- 
tact ponion of the fixing device. 

As described above, the toner present on the 
recording medium hinders the alssorption of oil by 
the recording medium. Accordingly, where a full 
color image that results from superimposing toner 
of a plurality of colors is formed on the recording 
medium, oil is less absorbed by the recording 
medium when comparing vinth a case where a mon- 
ochromatic toner image is formed on the recording 
medium. When a full color image that results from 
superimposing toner of a plurality of colors is 
formed on the recording medium, the amount Of Oil 
flowing onto the back side oi the endless belt is 
large, and the slip will occur more easily. 

On the other hand, in the Image forming appa- 
ratus of the item 6, the oil applicatton width of the oil 
application mechanism is shorter tiian the belt 
width of the endless belt. Therefore, even where a 
full color image is formed by superimposing toner of 
a plurality of colors, a stat>le fixing operation is 
secured. 

The innage forming apparatus of the item 6 is 
capable of forming a stable full color image. When 
combined with the construction of the item 5, It Is 
capable of forming (fixing) stat)le full color images 
on both sides of the recording medium. 

7. A fixing device having an endless laelt t>eing cir- 
culated, a heating mechanism, disposed along the 
widthwise direction of the endless belt, for heating 
the endless belt, a rotary member being pressed 
against the endless belt, a backL4> member for sup- 
porting the endless belt on the inner side thereof at 
a press contact portion between the endless belt 
and the rotary member, arvj an oil application 
mechanism for applying release oil to a surface of 
the endless belt, wherein a recording medium hav- 
ing a toner image formed thereon is moved to pass 
through the press contact portion between the end- 
less belt and the rotary member, virhereby the toner 
image is fused and permanently affixed onto the 
recording medium, and 

a heating width of the heating mechanism 
when viewed in the width direction of the endless 
belt is shorter than an oil application width of the oil 
application mechanism, and a heal distrikxrtion 
along the heating width direction is profiled such 
that an amplitude of temperature at the side ends of 
the endless belt is lower than that at a central por- 
tion of the endless belt. 

8. In the fixing device of item 7 alx>ve. the oil appli- 
cation vtddth is shorter than the width of the endless 
bell. 

9. In the fixing device of items 7 or 8, the oil applica- 
tion width is shorter than a maximum passing width 
of the recording medium that may be supplied for 
the image formation. 

10. In the fixing device of items 7 or 8, the oil appli- 
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cation width is longer than maximum image-forming 
width within which an image may be formed on the 
recording medium. 

11 . In the f i»ng device of items 7 or 8, the oil appli- 
cation width is shorter than a maximum passing s 
width of the recording medium that may b& supplied 
for Ihe image formation, but longer than maximum 
image-fomriing width within which an image may be 
formed on the recording medium. 

12. An image forming apparatus including the fixing lo 
device defined in any of items 7. 8, 9, 10, and 11 
above, wherein the image forming apparatus is 
capable of forming toner images on both sides of 
the recording medium. 

13. An image forming apparatus including the fixing is 
device defined in any of Kerns 7, 8. 9. 10. 11 and 12 
alxjve, wherein the image forming apparatus is 
capable of forming a full color toner image that 
results from superposing toner of a plurality of 
cotors on the recording medium. so 

In the thus constructed fixing device of the item 
7. which has an endless bell heated by the healing 
mechanism, a rotary member being pressed 
against the endless belt, and a backup member for 
supporting the endless belt on the inner side *5 
thereof at a press contact portion between the end' 
less belt and the rotary member, a recording 
medium having a toner image formed thereon is 
moved to pass through the press contact portion 
between the endless belt and the rotary member, 3o 
whereby the toner image is fused and permanently 
affixed onto the recording medium. The fixing 
device includes an oil application mechanism for 
applying release oil to a surface of the endless belt. 
Because of this, an offset phenomenon does not ss 
occur easily. 

The heating width of the heating mechanism 
when viewed in the vAdih direction of the endless 
belt is shorter ttian the oil appHcation width of the oil 
application mechanism, and the heat distribution 40 
along the heating width direction is profiled such 
that an amplitude of temperature at ihe side ends of 
the endless belt is lower than that at a central por- 
tion of the endless belt Therefore, the oil applica- 
tion mechanism is heated such that the central 'is 
portion of the endless Mi Is heated to a relatively 
high temperature, and the end portions are heated 
to a relatively low temperature. 

For this reason, a relativdy large amount of oil 
is applied to the central portion of the endless beK, so 
but a relatively small annount of oil is applied to the 
end portior^s of the endless bell. 

Therefore, in the fixing device of the item 7, an 
area portion coated with a snnall amount of oil is 
present In each of tfie end poriions on the surface ss 
of the endless belt. Those area portions function to 
block the spreading of a relatively large amoum of 
oil applied to the central portion. Therefore, the oil 



applied to the top surface of the endless belt is pre- 
vented from flowing to the back side of the endless 
belt (at least the oil flowing to the back side of the 
belt Is remarkably reduced in amount). 

Therefore, when the endless b^ is driven by 
the drive roller disposed on the inner side the belt it 
is natural that the endless belt is stably driven and 
as a result, a stable fixing operation is secured. The 
same thing is true also when it is drive by a drive 
roller located outside the belt. 

In the fixing device of the item 8, the oil applica- 
tion width is shorter than the width of the endless 
belt. Th^^efore, the following advantageous effects 
are obtained. 

The oil application width of the oil application 
roller 5 as the oB application mechanism of the fix- 
ing device (Fig. 27) is longer than the width of the 
fixing belt 1 ■ Accordingly, 4ie fixing belt 1 is coaled 
with oil over its entire width. 

For this reason, the oil apptied to the surface of 
the fixing belt 1 is easy to ftow to the back surface 
la of the fixing belt i. 

In the fudng device of the item 8, since an oil 
application width of the oil applkation mechanism is 
set to be shorter than the width of the endless belt, 
the side end portions of the surface of the endless 
beh contain area portions not coated with oil. Those 
area portions function to block the spreading of the 
oil. Therefore, the oil applied to the top surface of 
the endless belt is prevented from flowing to the 
t>ack side of the endless belt (at least the oil flowing 
to the back side of the belt is remarkably raduced in 
amount.). 

For this reason, in the fixing device of the item 
8, when the endless belt is driven by the drive roller 
disposed on the inner side of the belt >t is natural 
that because of the presence of the area portions 
not coated with the oil, the endless belt is statily 
driven and as a result a stable fbdng operation is 
secured. The same thing Is true also when it is drive 
by a drive roller located outside the belt. 

In the fixing device of the item 9, the oil applica- 
tion width is shorter than a maamum passing width 
of the recording medium that may be supplied for 
the image formation. 

Therefore, the fixing device of the item 9 has 
the following advantageous effects in addition to 
those of the Hem 7 or 8. 

When a recording medium that may be sup- 
plied for the Image formation purpose is a recording 
medium of the maximum passing width, the oil 
applied by the oil application mechanism is mostiy 
ei^ortsed by or transferred to the recording 
medium. Accordingly, the amount of the oil left on 
the endlese belt (particularly In its and portions) 
after the recording medium rur^s past is zero or 
extremely small. Recording media of various sizes 
may be supplied for the image forming purpose. 
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Accordingly, there is a case where a recording 
medium having a passing width shorter than the oil 
application width is supplied for the image terming 
purpose, and oil is eccumdated on the belt outside 
the passing width of that recording medium. In this 5 
case, when a recording medium of the maximum 
passing width is then supplied for the image form- 
ing purpose and passes through the fixing device, 
the oil accumulated on the belt is mostly absorbed 
by or transferred to the recording medium ot the ro 
maximum passing width. Therefore, the oil that is 
accumulated on the endless belt (particularly on its 
side end potions) after the recording medium runs 
past is also reduced to zero or remarkatdy reduced 
in amount. 

The area portions coated with a little (or no) oil 
on the end portions of the surface of the endless 
belt is satisfactorily secured, and further the oil 
applied to the top side or surface of the endless belt 
is surely prevented from flowing to the back surface 20 
thereof. 

Therefore, a more stable f ixing operation is per- 
formed in the fixing device of the item 9. 

In the fijdng device of the item 10. the oil appli- 
cation width Is longer than maximum image-forming ss 
width within which an image may be formed on the 
recording medium. In other words, the maximum 
image-forming width is shorter than the oil applica- 
tion width. Therefore, the offset phenomenon is 
surely prevented. ^° 

In the fixing deAcB of the item 11, the oil appli- 
cation width is shorter than a maximum passing 
width of the recording medium that maybe supplied 
for the image formation, but longer than maximum 
image-forming w«ndth within which an image may be se 
formed, on the recording medium. Therefore, this 
fixing device simultaneously provides advanta- 
geous effects of those otitained by the fWng device 
of the item 9 and 10- 

The *ixing device of the item 1 1 performs a 40 
more stable fixing operation, and prevents an offset 
phenomenon with certainty. 

An Image forming apparatus of the item 12 
includes the fixing device defined in any of items 7, 
8. 9. 10, and 11 atsove. and is capable of forming 
toner images on both sides of the recording 
medium. Therefore, sometimes, a recording 
medium having toner Images farmed on both sides 
thereof passes through the press contact portion of 
the fixing device. « 

The toner present on the recording medium 
hinders the absorption of oil by the recording 
medium. Accorefingly. where toner images are 
formed on both sides Of the recording medium, oil is 
less atjsorbed by the recording medium vrtien com- ss 
paring with a case where a toner image is formed 
on only one side of the recording medium. In the 
case of the recording medium having toner images 



on both sides thereof, an amount of oil flowirtg to 
the back side of the belt is large in the conventional 
fixing device, and hence a possibility that the 
above-mentioned slip wilt occur more easily is high. 

On the other hand, in the image forming appa- 
ratus of the item i2. a heating width of the heating 
mechanism when viewed in the width direction of 
the endless belt is shorter than an oil application 
width of the oil application mechanism, and a heal 
distribution along the heating width direction is pro- 
filed such that an amplitude of temperature at the 
side ends of the endless belt Is lower than that at a 
central portion of the endless belt. Therefore, even 
in the case of the recording medum having toner 
images on both sides thereof, a stable f bdng opera- 
tion is secured. 

Thus, the image forming apparati^ of the item 
12 is capable of forming (fixing) images on both 
sides of the recording medium through a stable fix- 
ing operation. 

The image forming apparatus ot the item 13 
includes the fixing device defined in any of Hems 7, 
8, 9, 1 0, 1 1 and 1 2 above, and is capable of forming 
a full color toner image that results from superpos- 
ing toner of a plurality of colors on the recording 
medium. Therefore, there is a case that a recording 
mecfium having full color toner image formed on at 
least one side triereof fsasses through the pressure 
contact portion of this fixing device. 

Ab described above, the toner present on the 
recording medium hinders the absorption of oil by 
the recording medium. Accordingly, where a full 
color image that results from superinnposing toner 
of a plurality of colors is formed on the recording 
medium, oil is less absortjed by the recording 
medium when comparing with a case where a mon- 
ochromatic toner image is formed on the recording 
medimn. When a full color image that results from 
superimposing toner ot a plurality of colors is 
formed on the recording medium, the amount of oil 
flowing onto the back side of tfie endless belt is 
large, and a possibility that the slip will occur nriore 
easily is high. 

On the other hand, a heating width of the heat- 
ing mechanism when viewed in the width direction 
of the endless belt is shorter than an oil application 
width of the oil application mechanism, and a heat 
distribution along the heating v>ndth tfirection is pro- 
filed such that an amplitude of temperature at the 
side ends of the endless belt is lower than that at a 
central portion of the endless be\t 

The image terming apparatus of the item 13 is 
capable of forming a stable full color image. When 
combined with the constnjct'ion of the item 12, it is 
capable of forming (fixing) stable full color images 
on both sides of the recording medium. 
14. A fixing device having an endless belt extending 
around a plurality of rollers, the endless belt t>eing 
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heated and circulated, a rotary member being 
pressed against tho endless belt, a backup member 
(or supporting the endless belt on the inner side 
thereof at a press contact portion between the aid- 
less belt and the rotary member, and an oil applica- $ 
tion mechanism for applying release oil to a surface 
of the endless belt, wherein a recording medium 
having a toner image fbnned thereon Is moved to 
pass through the press contact portion between the 
endless belt and the rotary member, whereby the jo 
toner image is fused and permanently affixed onto 
the recording medium, and 

an oil absorbing member for absorbing oil on 
the surface of the endless belt is provided down- 
stream of the press contact portion but upstream of w 
an oil application position by the oil application 
mechanism when viewed In the circulating direction 
of the endless belt, and the oil absorbing member is 
brought into contact with the endless belt at a posi- 
tion where the endless beh is put on the roller. so 

1 5. In the fixing device of the item 14. a length of the 
oil ^sortJing member when viewed in the width- 
vtrise direction of the endless belt is longer than a 
maximum passing v/idth of the recording medium 
that may be supplied for the image tonnation. as 

16. In the fudng device of item 14 or IS above, the 
oil absorbing member comes In contact with the 
endless belt at portions corresponding to at least 
the end portions of a passing area of a recording 
medium of which the passing WFidth is the largest of so 
those recording media that may be that may be 
supplied for the image formation purpose, and por- 
tions respectively extended outward l>eyond the 
end portions when viewed in the widthwise direc- 
tion, whereby it absorbs the oil. 

17. In the fixing device of item 14. 16 or 16 above, 
the oil absorbing member is a roller which absorbs 
oil in a state that it Is in contact with the endless belt 
and rotates with a circulation of the endless belt In 

8 follower manner, *° 

18. In the fixing device of any of Items 14 to 17 
above, both outside ends of the oil absorbing mem- 
ber as viewed in the widthwfise direction of the end- 
less belt are located within the side edges of the 
endless belt. 

19. In the fixing device of any of items 14 to 18 
above, an oil application width of the oil application 
mechanism is longer than a maMmum Image-form- 
ing width within which an image may be formed on 
the recording medium. ^' 

20. An image forming apparatus having the fixing 
device defined in any of items 14 to 19 above, 
wherein the image forming apparatus is capable of 
forming toner images on both sides of the recording 
medium. * 

21 . An Image forming apparatus having tfte fixing 
device defined in any of items 14 to 20 above, 
wherein the image forming apparatus is capable of 



forming a full color toner image that results from 
superposing toner of a plurality of colors on the 
recording medium. 

In the thus constructed fixing device of the item 
14. which has an endless belt extending around a 
plurality of rollers and being heated and circulated, 
a rotary member being pressed against the endless 
belt and a backup member for supporting the end- 
less belt on the inner side thereof at a press contact 
portion between the endless belt and the rotary 
member, a recording medium having a toner image 
formed thereon is nrjoved to pass through the press 
contact portion between the endless t>elt and the 
rotary member, whereby the toner image is fused 
and pennanently affwed onto the recording 
medium. The fixing device includes an oil applica- 
tion mechanism for applying release oil to a surface 
of the endless belt. Because of this, an offset phe- 
nomenon does not occur easily. 

Further, an oil at>5ort)ing member for absorbing 
oil on the surface of the endless belt of which the 
surface is coated with oil Is provided downstream of 
the press contact portion but upstream of an oil 
application position by the oil application mecha- 
nism when viewed in the circulating direction of the 
endless belt Therefore, if the oil passes through 
the pressure contact region of the press contact 
portion and still adheres to the surface of the end- 
less belt dovtoisUeam of the pressure contact por- 
tion, the oil is absorbed by ttie oil absorbing 
member at a position located upstream of the oil 
application position. 

Therefore, the oil is prevented from being accu- 
mulated on the endless belt, and flowing to the ba<* 
side of the endless belt (at least the oil flowing to 
the back side of the belt is remarkat^ly reduced in 
amount.). 

For this reason, in the fixing device of the item 
14, when the endless belt is driven by the drive 
roller disposed on the inner side of the belt, it is nat- 
ural tiiat the endless belt is stably driven and as a 
result a stable fbdng operation is secured. The 
same thing Is true also when it is drive by a drive 
roller located outside the belt 

Further, since the oil absorljing member con- 
tacts the endless belt at a location where the end- 
less belt is wound on the roller, the oil absorbing 
member is surely kept in contact with the endless 
belt. Therefore, it is pos^e to reliably obtain the 
absorbing effect of oil from flie endless belt 

In the fixing device of the item 15, a length of 
the oil absort>ing member w^en viewed in the 
widthwise directioni of the endless belt is longer 
than a maximum passing virtdth of the recording 
medium that may be supplied for the image forma- 
tion. Therefore, the oil that is not absorbed by or 
transferred to the recording medium is absorbed by 
the oil absorbing member without fail. 
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Thus, the fixing operation of the fixing device is 
further stable. 

In the fixing device of the item 16 , the oil 
absorbing member comes in contact with the end- 
less belt at portions corresponding to at least the s 
end portions of a passing area of a recording 
medium of which the passing width is the largest of 
those recording media that may be that may be 
supplied for the image formation purpose, ar\d por- 
tions respectively extended outward beyond the lo 
end portions when viewed in the widthwise direc- 
tion, whereby It absortis the oil. Therefore, the oil 
that is not absorbed by or transferred to the record- 
ing medium of the maximum passing width, is effec- 
tively absorbed. 

Further, the oil absorbing mentjer is not 
brought into contact with the endless belt within the 
passing area of the recording medium of the maxi- 
mum passing width. Therefore, a chance of damag- 
ing the endless belt is lessened and a wear of the so 
same is reduced. 

In the fixing device of the item 17, the oil 
absorbing member is a roller which absortia oil In a 
state that It is in contact with the endless beit and 
rotates with a circulation of the endless belt in a fol- ss 
lower manner. Therefore, a chance of damaging the 
endless belt is lessened and a wear of the same is 
reduced. 

In the fixing device of the item 18, both outeide 
ends of the oil absorbing member as viewed in the so 
widthwise direction of the endless belt are located 
within the side edges of the endless belt. Even if oil 
which has been once absorljed by the oil absorbing 
inemb>«r leaks for some reason or other, the leaking 
oil Is prevented from flowing to the badi side of the ss 
endless belt (at least the amount of the leaMng oil is 
remarkably reduced). 

Accordingly, a more stable fixing operation is 
performed. 

In the fixing device of the item 1 9, an oil appli- 4o 
cation width of oil application mechanism is longer 
than a maximum image-forming width within which 
an irrmge may be formed on the recording medium. 
In other words, the maximum image-forming width 
is shorter than the oil application width. Therefore, as 
an offset phenomenon is prevented with certairrty. 

An image forming apparatus of the item 20 has 
the fixing device defined in any of items 14 to 19 
above, end is capable of forming toner images on 
both sides of the recording medium. Therefore, so 
sometimes, a recording medium having toner 
images formed on both sides thereof passes 
through the press corrtact portion of the fixing 
device. 

The toner present on the recording medium ss 
hinders the absorption of oil by the recording 
medium. Accordingly, where toner images are 
formed on both sides of the recording medium, oil is 



less absorbed by the recording medium when com- 
paring with a case where a toner image Is formed 
on only one side of the recording medium. In the 
case of the recording medium having toner images 
on both sides thereof, a possibility that the above- 
mentioned slip more easily occurs is high. 

On the other hand, in the image forming appa- 
ratus of the item 20, at least an oil absorbing mem- 
ber for atisorbing oil on the surface of the endless 
belt of which the surface is coated with oil is pro- 
vided downstream of the press contact portion but 
upstream of an oil application position by the oil 
application mechanism when viewed in the circulat- 
ing direction of the endless belt. Therefore, even 
when toner images are formed on both sides of the 
recording medium, a stable fixing operation is per- 
' formed. 

Thus, the image forming apparatus of the item 
20 is capable of forming (fixing) images on both 
sides of the recording medium through a stable fix- 
ing operation. 

An image forming apparatus of the item 21 has 
the fixing device defined in any of items 14 to 20 
above, and is capatile of fomning a full color toner 
Image that results from superposing toner of a plu- 
rality of colors on the recording medium. Therefore, 
there is a case where a recorcfing medium having a 
full color image formed on one of the sides of the 
recording medium passes through the press con- 
tact portion of the fixing device. 

As described above, the toner present on the 
recording medium hinders the absorption of oil by 
the recording medium. Accordingly, where a full 
color image that results from superimposing toner 
of a plurality of colors is formed on the recording 
medium, oil is less absorbed by the recording 
medium when comparing with a case where a mon- 
ochromatic toner image is formed on the recording 
medium. When a full cotor image that results from 
superimposing toner of a plurality of colors is 
formed on the recording medum, and a possibility 
that the slip virill occur more easily is high. 

On the other hand, in the image forming appa- 
ratus of the item 2i, at least an oil absorbing mem- 
ber for absortsing oil on the surface of the endless 
belt of which the surface is coated with oil is pro- 
vided downstream of the press contact portion but 
upstream of an oil application position by the oil 
application mechanism when viewed in the circulat- 
ing direction of the endless belt. Therefore, even 
when toner images are formed on both tides of the 
recording medium, a stable fixing operation is per- 
formed. Therefore, even if a full color image that 
results of superimposing a plurality of colors is 
formed on the recording medium, a stable fbdng 
operation is performed. The image forming appara- 
tus of the item 21 is capable of fornning a stable full 
color image. When combined with the construction 
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Of the item 20. it is capable of forming (fixing) stable 
fid! color Images on botti sides of the recording 
medium. 

22. A fUing device havir^g a first rotary member to 
be heated, a second rotary member being pressed 5 
against the first rotary member, and an oil applica- 
tion mechanism for applying release oil to a surface 
of one of tine first and second rotary members, 
wherein a recording medium having a toner image 
formed thereon is moved to pass through a press >o 
contact portion between the first and second rotary 
members, whereby the toner image is fused and 
permanently affixed onto the recording medium, 
and 

an oil absorbing member for absorbing oil on is 
the surface of the rotary member of which the sur- 
face is coated w/ith release oil is provided down- 
stream of the press contact portion but upstream of 
an oil application position by the oil application 
mechanism when viewed in the rotational direction 20 
of the rotary member. 

23. A fixing device having a first rotary member to 
be heated, a second rotary member being pressed 
against the first rotary member, and an oil applica- 
tion mechanism for applying release oil to a surface sff 
of one of the first and second rotary members, 
wherein a recording medium having a toner image 
formed thereon is moved to pass through a press 
contart portion between the first and second rotary 
members, whereby the toner image is fused and 30 
permanently affixed onto the recording medium, 
and 

an oil abeortjing member is provided i n asso- 
ciation with one of the first and second rotary mem- 
bers, tfie oil absorbing member absorbs oil 3s 
transferred from the surface of the other rotary 
member. 

24. In the fixing device of item 22 or 23 above, a 
length of the oil absortsing member when viewed in 
the wWtlTWise direction of the rotary member is m 
longer than a maximum passing width of the 
recording medium that may be supplied tor the 
image formation. 

25. In the fixing device of any of Kems 22, 23 and 

24, the oil atjsortiing member comes in contact with *s 
the rotary member at portions corresponding to at 
least the end portions of a passing area of a reconJ- 
ing medium of which the passing width is the larg- 
est of those recording media that may be supplied 
for the image formation purpose, and portions so 
respectively extended outward beyond the end por- 
tions when viewed in the widthwise direction, 
whereby it absorbs the oil. 

26. In the fixing device of any of items 22 to 25, the 

oil absortiing member is a roller which absorbs oil in ss 
a state that it is in contact with the rotary member 
and rotates with a circulation of the endless belt in 
a follower manner. 



27. In the fixing device of any of items 22 to 26. the 
first rotary member is an endless belt extending 
around a plurality of rollers, and the oil alisorbing 
member is In contact with the endless belt over the. 
full oil application width by the oil application mech- 
anism at a position other than a position where the 
endless belt is put on the roller. 

28. In the fixing device of the item 27, both outside 
aids of the oil absortiing member as viewed in the 
widthwise direction of the endless Ijeit are located 
within the side edges of the endless belt. 

29. In the fbdng device of any of items 22 to 28, an 
oil application width of the oil application mecha- 
nism is longer than a maximum image-forrrtng 
width within which an image may be formed on the 
recording medium. 

30. An image forming apparatus having the fixing 
device defined in any of items 22 to 29 atxive, 
wherein the image forming apparatus is capable of 
forming toner images on both sides of the recording 
medium. 

31. An image forming apparatus having the fixing 
device defined in any of items 22 to 30 alaove, 
wherein the image forming apparatus is capable of 
forming a full color toner Image that results from 
superposing toner of a plurality of colors on the 
recording medium. 

In the fixing device of the Hem 22, a recording 
medium having a toner image fomied thereon is 
moved to pass through a press contact portion 
between the first rotary member heated and the 
second rotary member pressed against the first 
rotary member, whereby the toner image is fused 
and permanently affixed onto the recording 
medium. The fixing device includes an oil applica- 
tion mechanism for applying release oil to a surface 
of one of the first and second rotary members. 
Because of this, an offset phenomenon does not 
occur easily 

Further, in the fixing device, an oil absorbing 
member for absorbing oil on the surface of the 
rotary member is provided downstream of the press 
contact portion but upstream of an oil application 
position by the oil application mechanism when 
viewed in the rotational direction of the rotary mem- 
ber. Therefore, if the oil passes through the pres- 
sure contact region of the press contact portion and 
still adheres to the surface of the endless belt 
downstream of the press contact portion, the oil is 
absorbed by the oil absorbing member at a position 
located upstream of the oil application position. 

Accordingly, no oil is accumulated on the rotary 
member, so that a slip between the driving rotary 
member and the rotary member as a follower or 
between the rotary member and the recording 
medium is prevented, and a statsle fixing operation 
is performed. 

In the fixing de*flce of the item 23, a recording 
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medium having a toner image formed thereon is 
moved to pass through a press contact portion 
b«tween the first rotary member heated and the 
second rotary member pressed against the first 
rotary member, wher*y the toner image is fused s 
and permanently affixed onto the recording 
medium. The fixing device includes an oil applica- 
tion mechanism for applying release oil to a surface 
of one of the first and second rotary members. 
Because of this, an offset phenomenon does not io 
occur easily. 

Thus, oil applied on the surface of one of the 
rotary member may be transferred onto the other 
rotary member. If no measure is taken, there is a 
possibility that oil is accumulated on both end por- is 
tions of both the rotary members where those 
members are not in contact with the recording 
medium. 

In the fixing device of the item 23. an oil 
absorbing member is provided in association vvith so 
one of the first and second rotary members, the oil 
absorbing member absort>s oil transferred from the 
surface of the other rotary member. Therefore, the 
oil on the surfaces of both the rotary members is 
absorbed by the oil absortiing member, through ss 
"the other rotary member". 

Accordingly, no oil is aeoumulated on the rotary 
member, ao that a slip between the driving rotary 
member and the rotary member as a follower or 
between the rotary member and the recording so 
medium is prevented, and a stable fixing operation 
Is performed. 

In the fixing device of the item 24, a length of 
the oil absorbing member when viewed in the 
widthwise direction of the rotary member is longer as 
than a maximum passing width of the recording 
medium that may be supplied for the image forma- 
tion. Therefore, the oil that is not absorbed by or 
transferred to the recording medium is absorbed by 
the oil absortsing member with certainty. *o 

Accordingly, a more stable fixing operatic is 
performed. 

In the fixing device of the item 25, the oil 
absorbing member comes in contact with the rotary 
member at portions correspor\ding to at least the 45 
end portions of a passing area of a recording 
medium of which the passing width is the largest of 
those recording media that may be supplied for the 
image formation purpose, and portions respectively 
extended outward beyond the end portions when so 
viewed in the widthwiae direction, whereby it 
atjsort^s the oil. Therefore, the oil that is not 
absorbed by or transferred to the recording medium 
of the maximum passing width, is effectively 
absorbed. ^ 

Further, the oil absorbing member is not 
brought into contact with the endless belt vtrithin the 
passing area of the recording medium of the maxi- 



mum passing width. Therefore, a chance of damag- 
ing the endless belt is lessened and a wear of the 
same is reduced. 

In the fixing device of the item 26, the oil 
absorbing member is a roller which absort)s oil in a 
state that it is in contact with the rotary nr^emtser and 
rotates with a circulation of the endless belt in a fol- 
lower manner. Therefore, a chance of damaging the 
endlesa belt is lessened and a wear of the same is 
reduced. 

In the fixing device of the item 27, the first 
rotary memt>er heated is an endless belt It is 
quickly heated when comparing wifh a case where 
it is a roller. 

In the fixing device, an oil aissorbing merriTer 
for absorbing oil on the surface of the endless belt 
is provided downstream of the press contact por- 
tion but upstream of an oil application po^on t>y 
the oil application mechanism when viewed in the 
rotational direction of the endless belt Therefore, if 
the oil passes through the pressure contact region 
of the press contact portion and still adheres to the 
surface of the endless t>elt downstream of the pres- 
sure contact region, the oil is absorbed by the oil 
absorbing member at a position located upstream 
of the oil application position. 

Therefore, the oil is prevented from being accu- 
mulated on the endless belt, and flowing to the back 
side of the endless belt (at least the oil flowing to 
the back side of the belt ie remarkably reduced in 
amount). 

For this reason, in the fixing device of the item 
27, when the endless belt is driven by the drive 
roller disposed on the inner side of the belt, it is nat- 
ural that the endless belt is stably driven and as a 
result, a stable fixing operation is secured. The 
same thing is true also when It is drive by a drive 
roller located outside the belt 

Further, in the fixing de»/ice, the oil absorbing 
member is in contact with the endless belt over the 
full 0)1 application width by the oil application mech- 
anism at a position other than a position where the 
endless belt Is put on the roller. This contact prior to 
the oil application position makes the state of belt 
statile, and suppresses creases that are likely to be 
formed on the belt Therefore, and a good oil appli- 
cation state is obtained. 

In the fixing device of the it^ 28, both outside 
ends of the oil atisorbing member as viewed in the 
widthvi/ise direction of the endless belt are located 
within the ekie edges of the endless belt Even if oil 
which has been once absortjed by the oil absorbing 
member leaks for some reason or other, the leaking 
oil is prevented from flowing to the back skle of the 
endless belt (at least the amount of the leaking oil is 
remarkably reduced) . 

Accordingly, a more statile fixing operation is 
performed. 
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In th€ lixing device o< the item 29. an oil appli- 
cation width of the oil application mechanism is 
longer than a maximum image-forming width withun 
which an Image may be formed on the recording 
medium. In other words, the mawmum image-form- $ 
ing width is shorter than the oil application width. 
Therefore, an offset phenomenon is prevented with 
certainty. 

An image forming apparatus of the item 30 has 
the fixing de^rtce defined in any of items 22 to 29 Jo 
above, and is capable of forming toner images on 
both sides of the recording medium. Therefore, 
sometimes, a recording medium having toner 
images formed on both sides thereof passes 
through the press contact portion of the fixing je 
device. 

The- toner present on the recording medium 
hinders the absorption of oil by the recording 
mediunv Accordingly, where toner images are 
formed on both sides of the recording medium, oil is 20 
le&e absortjed by the recording medium when com- 
paring with a case where a toner image is formed 
on only one side of the recording medium. In the 
case of the recording medium having toner images 
on both sides thereof, a possibility that the alaove- zs 
mentioned slip more easily occurs is high. 

On the other hand, in the image forming appa- 
ratus of the item 30, at least an oil absortjing mem- 
ber for at)sort»ng oil on the surface of the rotary 
member of v»*iich the surface is coated with oil is ao 
provided downstream of the press contact portion 
but upstream of an oil application position by the oil 
application mechanism when viewed in the circulat- 
ing direction of the rotary member fin the construc- 
tion of the item 23, the oil absorbing member is ss 
provided for absorbing the oil transferred to "the 
other rotary merrtoer"). Therefore, even when toner 
images are formed on both sides of the recording 
medium, a stable fixing operation is performed. 

Thus, the image forming apparatus of the item 40 
30 is capable of forming (fixing) images on both 
sides of the recording medium through a stable fix- 
ing operation. 

An image forming apparatus of the item 31 has 
tfie fixing device defined in any of items 22 to 30 45 
above, and is capable of forming a full color toner 
image that results from superposing toner of a plu- 
rality of colors on the recording medium. Therefore, 
there is a case where a recording medium having a 
full color image formed on one of the sides of the so 
recording medium passes through the press con- 
tact portion of the fixing de/ica 

As described above, the toner present on the 
recording medium hinders the absorption of oil by 
the recording medium. Accordingly, where a full ss 
color image tliat results from superimposing toner 
of a plurality of colors is formed on the recording 
medium, oil is less absorbed by the recording 



medium when comparing with a case where a mon- 
ochromatic loner image is formed on the recording 
medium. When a full color image that results from 
superimposing toner of a plurality of colors is 
formed on the recording medium, and a possibility 
that the slip will occur more easily is high. 

On the other hand, in the image forming appa- 
ratus of the item 31 , at least an oil at>sorbing mem- 
ber for absorbing oil on the surface of the rotary 
member of which the surface is coated with oil is 
provided downstream of the press contact portion 
but upstream of an oil application position by the oil 
application mechanism when viewed in the circulat- 
ing direction of the rotary member On the construc- 
tion of the item 23, the oil absorbing mennber Is 
provided for absorbing the oil transferred to "Ihe 
other rotary memtierT, Therefore, wen if a full color 
image that results of superimposing a plurality of 
colors is formed on the recording medium, a stable 
fixing operation is performed. 

The image forming apparatus of the item 3i is 
capable of forming a stable full color image. When 
combined with the construction of the Item 30, it is 
capable of forming (fixing) stable full color images 
on both sides of the recording medium. 

32. A fixing device having a first rotary member to 
be heated, a second rotary member being pressed 
against the first rotary member, emd an oil applica- 
tion roller for applying release oil to a surface of one' 
of the first and second rotary members, wherein a 
recording medium having a toner image formed 
thereon is moved to pass through a press contact 
portion between the first and second rotary mem- 
bers, whereby the toner image is fused and perma- 
nently affixed onto the recording medium, and 

an oil atjsorblng member for absorbing only 
the oil applied by the erKi portiorts of the oil applica- 
tion roller, which the oil is part of the release oil 
applied onto the surface of the rotary member by 
the oil application roller, is provided downstream of 
the press contact portion l3ut upstream of an oil 
application position by the oil application roller 
vi^en viewed in the rotational direction of the rotary 
member of which the surface is coated with release 
oil. 

33. In the fixing d^ice of item 32 above, the oil 
absort)irig member comes in contact with the rotary 
member at portieres con'esponding to at least por- 
tions respectively extended outward beyond the 
end portions of a passing area of a recording 
medium of which the passing width is the largest of 
those recording media that may be supplied tor the 
image formation purpose, wrfnen viewed in the 
widthwise direction, whereby it absorfss the oil. 

34. In the fixing deWce of item 32 or 33. the oil 
absorbing member is a roller which absortis oil in a 
state that it is in contact with the endless belt and 
rotates with a rotation of the rotary member in a fol- 
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lower manner. 

35. In the fixing device of any of items 32 to 34 
above, the first rotary member is en endless belt 
extending around a plurality of rollers, the oil appli- 
cation width of the oil application roller is shorter 5 
than the width of the endless belt, and both outside 
ends of the oil absorbing member as viewed in the 
widthwise direction of the endless k>elt are located 
within the side edges of the endless t)ett 

36. In the fixing device of any of items 32 to 35 ro 
above, the oil absorbing member includes a pair of 
contact portions which are brought into contact with 
■the rotary member at portions thereof which are 
coated with oil by both ends of the oil application 
roller, to thereby absorb the oil as part of oil ^spiled is 
by the oil application roller, and the oil holder por- 
tion, which interconnects the contact portions, for 
holding the oil ^sortied from those contact por- 
tions in a state that it is not brought into contact with 
the rotary member. 20 

37. In the fixing device of any of items 32 to 36 
■above, an application width of a part of the oil 
applied by the oil application roller, w^ich is not 
absorbed by the oil absortsing roller, is longer than 
the maximum image-forming width within which an 2S 
Image may be formed on-the recording medium. 

38. An image forrrang apparatus having the fixing 
device defined in any of items 32 to 37 above, 
wherein the image forming-apparatus ts capatjie of 
forming toner images on both sides of the recording 90 
medium- 

39. An irnage forming apparatus having the fixing 
device defined in any of items 32 to 38 above, 
wherein the image forming apparatus is capable of 
fornvng a full color toner. image that results from as 
superposing toner of a plurality of colors on the 
recording medium. 

In the fixing device of. the item 32, a recording 
medium having -a toner itriage formed thereon is 
moved to pass through a press contact portion 4e 
between the first rotary member heated and the 
second rotary member pressed against the first 
rotary member, wheretsy the toner image is fused 
and permanently affixed, onto the recording 
medium. The fixing device includes an oil applica- <s 
tion mechanism for applying release oil to a surface 
of at least one of the first and second rotary mem- 
bers. Because of this, an .offset phenomenon does 
not occur easily. 

Further, in the fixing, device, an oil absorbing so 
member for absorbing only the oD applied by the 
end portions of the oil application roller, which the 
oil is part of the release oil applied onto the surface 
of the rotary member by the oil application roller, is 
provided downetream of the press contact portion ss 
but upstream of an oil application position by the oil 
application roiier when viewed in the rotational 
direction of the rotary member of which the surface 



is coated with release oil. Therefore, the oil applied 
by the end portions of the oil application roller, 
wMch the oil is part of the release oil applied onto 
the surface of the rotary member by the oil applica- 
tion roller, is absorbed by the oil absort}ing merrlber. 

Accordingly, if a relatively large amount of Cril is 
applied by the ends of the oil application roller, the 
cA\ is absorbed by the oil absorbing member before 
it reaches the press contact portion. i=or this rea- 
son, in this fixing device, no oil is accumulated at 
the ends of the rotary member, while the oil accu- 
mulation at the ends is inevitable in the convention 
art. 

As a result, a slip between the driving rotary 
member and the rotary member as a follower or 
between the rotary member and the recording 
medium is prevented, and a stable fixing operation 
is pedormed. 

In the fixing device of the Item 33. the oil 
absorbing member comes in contact with the rotary 
member at portions corresponding to at least por- 
tions respectively extended outward beyond the 
end portions of a passing area of a recording 
medium of which the passing width is the largest of 
those recording media Uiat may be supplied (or the 
image formation purpose, when viewed in the 
widthwise direction, whereby it absort>s the oil. 
Therefore, such oil that is not absortsed by the 
recording medium of the maximum passing width or 
not transferred to the same In a fbdng device not 
provided with the oil absorbing member, is effec- 
tively absorbed before it reaches the press contact 
portion. 

Accordingly, in the fixing device of the item 33, 
a more stable fixing operation is performed. 

Since the oil absortsing member is not in con- 
tact with the rotary member in a zone within the 
passing area of the recording medium of the maxi- 
mum passing width, a chance of damaging the 
passing area of the rotary member is lessened and 
a wear of the same is reduced. 

In the fixing device of the item 34. the oil 
absorbing member is a roller which absortss oil in a 
state that it is in contact with the endless belt and 
rotates with a rotation of the rotary member in a fol- 
lower manner. Therefore, a cliance of dama^ng the 
passing area of the rotary member is lessened and 
a wear of the same is reduced. 

In the fixing device of the Item 35, the first 
rotary member is an endless belt. It Is quickly 
heated when comparing with a case where it is a 
roller. 

The endless belt extends around a plurality of 
rollers, and the oil application width of the oil appli- 
cation roller is shorter than the width of the endless 
belt. Therefore, the end portions of the surface of 
the erKlless belt contain area portbns not coated 
with the oil. The portions serves to block the 
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spreading of the oil. Therefore, oil that is applied on 
the top Bid© of the endless belt is prwented from 
flowing to the back side of the belt. 

Further, both outside ends of the oil absortring 
member as viewed in the widthwiae direction of the s 
endless belt are located within the side edges of the 
endless beh. Even If oil which has been once 
absofbed by the oil absorbing member leaks for 
some reason or other, there is less chance that the 
leaking oil flows to the back side of the endless belt lo 
(at least the amount of the leaking oil is remarkably 
reduced). 

For this reason, in the fixing device of the item 
35. when the endless bolt is driven by the drive 
roller disposed on the inner side of the belt, it Is nat- is 
ural that the endless belt is stably driven and as a 
result, a stable fixing operation Is secured. The 
same thing is true also when it ifi drive by a drive 
roller located outside the belt. 

In the fixing device of the item 36, the oil 20 
at)sorbing member indodes a pair of contact por- 
tions are brought into contact with the rotary mem- 
ber at portions thereof which are coated with oil by 
t»oth ends of the oil application roller, lo thereby 
absorb the oil as part of oil applied by the oil appli- 23 
cation roller, and the oil holder portion, which inter- 
connects the contact portions, for holding the oil 
absorbed from those contact portions in a state that 
it is not brought into contact with the rotary member. 
Therefore, when an amount of oil absortsed by the so 
contact portions increases in excess of a predeter- 
mined level of amount, rl moves from the contact 
portions to the oil holder portion, and is held there. 

Accordingly, the amount of oil that can be 
absorbed by the oil absorbing member is increased as 
in the fixing device of the item 36. 

In the fixing device of the item 37, a width of a 
part of the oil applied by the oil application rolle- but 
not absortsed by the oil absort>(ng roller. I.e.. the 
width of oil entering the contact potion, is longer 
than the ni^'mum Image-forming width witNn 
which an image may be formed on the recording 
medium. Occurrence of the offset phenomenon is 
prevented with certairrty. 

An image forming apparatus of the item 38 has ^ 
the fixing device defined in any of items 32 to 37 
above, and is capable of forming toner images on 
both sides of the recording medium. Therefore, 
sometimes, a recording medium having toner 
images formed on both sides thereof passes so 
through the press contact portion of the fixing 
device. 

The toner present on the recording medium 
hinders the absorption of oil by the recording 
medium. Accordingly, where toner images are 55 
formed on both sides of the recording medium, oil is 
less absoited by the recording medium when com- 
paring vflth a case where a toner image is formed 



on only one side of the recording medium, in the 
case of the recording medium having toner images 
on both sides thereof, a possibility that the above- 
mentioned slip more easily occurs is high. 

On the other fiand. in the image forming appa- 
ratus of the item 38, at least an oil alJsorbing mem- 
ber for absort>ing only the oil applied by the end 
portions of the oil application roller, which the oil is 
part of the release oil appriied onto the surface of 
the rotary member by the oil application roller, is 
provided downstream of the press contact portion 
but upstream of an oil application position by the oil 
application roller v/hen viewed In the rotational 
direction of the rotary member of which the surface 
is coated with release oil. Therefore, even vi/hen 
toner images are formed on both aides of the 
recording medium, a stable fixing operation is per- 
formed. 

Thus, the image forming apparatus of the item 
38 is capable of forming (fixing) images on both 
sides of the recording medium through a statile fix- 
ing operation. 

An image forming apparatus of the item 39 has 
the fixing device defined in any of items 32 lo 38 
above, and is capable of forming a full color toner 
image tfiat results from superposing toner of a plu- 
rality of colors on the recording medium. Therefore, 
there is a case where a recording medium having a 
full color image formed on one of the sides of the 
recording medium passes through the press con- 
tact portion of the fixing device. 

As described above, the toner present on the 
recording medium hinders the absorption of oil by 
the recording medium. Accordingly, where a full 
color Image tt^at results from superimposing toner 
of a plurality of colors is formed on the recording 
medium, oil is less absort>ed by the recording 
medium when comparing with a case where a mon- 
ochromatic toner image is formed on the recording 
medium. When a full color image that results from 
superimposing toner of a plurality of colors is 
formed on the recording medium, and a possibility 
that the slip will occur more easily is high. 

On the other hand, in the image forming appa- 
ratus of the item 39, at least an oil absorbing mem- 
ber for absorbing only the oil applied by the end 
portions of the oil application roller, wfiich the oil Is 
part of the release oil applied onto the surface of 
the rotary member by the oil application roll«^. is 
provided downstream of the press contact portion 
but upstream of an oil application position by th@ oil 
application roller when viewed in the rotational 
direction of the rotary member of which the surface 
is coated with release oil. Therefore, even If a lull 
color image that results of superimposing a plurality 
of colors is formed on the recording medium, a sta- 
ble fixing operation is performed. 

The image forming apparatus of the item 39 is 
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capable of torming a stable full color Image. When 
combined with the constniction of the Item 38, It Is 
capable of forming (fixing) stable full color images 
on both sides of the recording medium. 

40. A fixing device having an endless belt being s 
heated and circulated, a rotary member being 
pressed against the endless belt, a backup member 
for supporting the endless belt on the inner side 
thereof at a press contact portion between the end- 
less belt and the rotary member, and an oil applica- io 
tion roller for applying release oil to a surface of the 
endless belt wherein a recording medium having a 
toner image formed thereon is moved to pass 
through the press contact portion between the end- 
less belt and the rotary member, whereby the toner is 
image is fused and permanently affixed onto the 
recording medium, and 

blades for gathering or collecting the oil 
applied by the end portions of the oil application 
roller, which the oil is part of the release oil applied so 
onto the surface of the endless belt by the oil appli- 
cation roller, toward a central part of the surface of 
the endless belt are provided upstream of the press 
contact portion but downstream of an oil application 
position by the oil application roller when viewed in 25 
the circulating direction of the endless belt. 

41 . In the fixing device of Item 40 above, the blades 
come in contact with the endless belt at portions of 
the belt corresponding to portions respectively 
extended outward beyond the end portions, v«rhen ao 
viewed in the widthwise direction, which 'ttie por- 
tions are those of a passing area of a recording 
medium of which the passing width is the largest of 
those recording media that may be supplied for the 
Image formation purpose, and gathers the oil to 3S 
within the maximum passing width. 

42, In the fixing device of Item 40 or 41 atx^ve. an oil 
application width of the oil application roller Is set to 
be shorter than the width of the endless belt. 

43, In the fixing device of any of Items 40 to 42 40 
above, an oil length after the Qi\ is gathered by the 
blades is longer than the maximum image-forming 
width witWn which an image may be formed on the 
recording medium. 

44, Am image forming apparatus having the fbting « 
device defined in any of items 40 to 43 atx>ve, 
wherein the image forming apparatus is capable of 
fbrming toner images on both sides of the recording 
medium, 

45. An image forming apparatus having the fixing so 
device defined in any of items 40 to 44 above, 
wherein the image forming apparatus is capable of 
forming a full color toner image that results from 
superposing toner of a plurality of colors on the 
recording medium. ss 

In the thus constructed fixing device of the item 
40. which has an endless belt being heated and dr- 
culated, a rotary member being pressed against the 



endless belt, and a backup member for supporting 
the endlees belt on the inner side thereof at a press 
contact portion between the endless belt and the 
rotary member, a recording medium having a toner 
image formed thereon is moved to pass through the 
press contact portion between the endless belt and 
the rotary member, whereby the toner image is 
fused and permanently affixed onto the recording 
medium. The fixing device includes an oil applica- 
tion roller for applying release oil to a surface of the 
endlees belt Because of this, an offset phenome- 
non does not occur easily. 

Further, in the fixing device, blades for gather- 
ing the oil applied by the end portions of the oil 
application roller, v\^ich the oil is part of the release 
oil applied onto the surface of the endless belt by 
the oil application roller, toward a central part of the 
surface of the endless belt are provided upstream 
of the press contaa portion but downstream of an 
oil application position by the oil application roller 
when viewed in the circulating direction of the end- 
less belt. Therefore, the oil applied by the end por- 
tions of the oil application roller, which the oil is part 
of the release oil applied onto the surface of the 
endless belt by the oil application roller, is gathered 
toward a central part of the surface of the endless 
belt by the blades. 

When a relatively large amount of oil is applied 
by the ends of the oil application roller, the oil is 
gathered toward a central part of the surface of the 
endless belt by the blades before the oil reaches 
tiie press contact portion. Thus, the oil applied to 
^e surface of the endless belt is prevented from 
flowing to the back side of the erxlless belt (At least, 
the oil flowing to the back sUie of the endless belt is 
remarkably reduced). 

As a result, not only in a case where the end- 
less belt is driven by a roller disposed inside of the 
endless belt, but also In a case where the erxlless 
belt is driven by a roller disposed outside of the 
endless belt, a more stable driving and a more sta- 
ble fixing operation is performed. 

In the fixing device of the item 41, the blades 
are designed to contact the endless belt at posi- 
tions extends laterally outwardly from the ends of 
the passing area of the recording medium having 
the maximum passing width among the recording 
media to be subjeaed to the image tormation, and 
to collect the oil at least within the maximum pass- 
ing width. Therefore, the oil thus collected by the 
blades toward the central portion of the endless belt 
is substantially absorbed by or transferred to the 
recording medium having the maximum passing 
width. Even if the recording media of varmus sizes, 
which have passing widtfis smaller than the maxi- 
mum passing width, are subjected to the image for- 
mation so that the oil may remain outside of the 
passing widths, the remaining oil is substantially 
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absorbed by or transferred to the recording medium 
once the recording medium having the maximum 
passing width passes through the fixing device to 
be subjected to the image formation. 

Therefore, even if a relatively large amount of s 
the oil Is applied by the end portions of the oil appli- 
cation roller, the oil is more posith/ely prevented 
from ftowing to the backside of the endless belt 
Consequently, a more stable fixing operation is 
realized. 

In the fixing device of the item 42, an oil appli- 
cation viridth of the oil application roller is set to be 
shorter than the width of the endless belt. There- 
fore, the end portions of the surface of the endless 
belt contain area portions not coated with the oil. is 
The portions serves as portions to block the 
spreading of the oil. Therefore, th oil that is applied 
on the top side of the endless bell is more positively 
pre^^ented from flowing to the back side of the belt. 
As a result, a more stable fbcing operation is per- so 
formed. 

In the fixing device of the item 43, an oil length 
after the oil is gathered by the blades is longer than 
the maximum image-forming width within which an 
image may be formed on the recording medium. 2S 
Therefore, an offset phenomenon is prevented with 
certainty. 

An image forming apparatus of the item 44 has 
the fixing device deffined in any of items 40 to 43 
above, arxi is capable of forming toner images on ao 
both sides of the recording medium. Therefore, 
sometimes, a recording medium having toner 
Images formed on both sides thereof passes 
through the press contact portion of the fixing 
device. '6 

The toner present on the recording medium 
hinders the absorption of oil by the recording 
medium. Accordingly, where toner images are 
formed on both sides of the recording medium, oil is 
less absorbed by the recording medium when com- ^ 
paring with a case where a toner image is formed 
on only one side of the recording medium. In the 
case of the recording mecGum having toner images 
on both sides thereof, a possBsifity that the above- 
mentioned slip more easily occurs is high. ts 

On the other hand, in the image forming appa- 
ratus of the item 44, at least the t^lades tor gather- 
ing the oil applied by the end portions of the oil 
application roller, which the oil is part of the release 
oil applied onto the surface of the endless belt by so 
the oil application roller, toward a central part ot the 
surface of ^e endless belt are provided upstream 
of the press contact portion but downstream of an 
oil application position by the oil application roller 
when viewed in the circulating direction of the end- ss 
less bell. Therefore, even when toner images are 
formed on both sides of the recording medium, a 
stable fixing operation Is performed. 



Thus, the image forming apparatus of the item 
44 is capable of forming (fixing) images on both 
sides of the recording medium through a stat>le fix- 
ing operation. 

An image forming apparatus of the item 45 has 
the fixing device defined in any of itenrts 40 to 44 
atx}ve, and is capsdsle of forming a full color toner 
image that results from superposing toner of a plu- 
rality of colors on the recording medium. Therefore, 
there is a case where a recording medium having a 
full color image formed on one of the sides of the 
recording medium passes through the press con- 
tact portion of the fixing device. 

As described above, the toner present on the 
recording medium hinders the absorption of oil by 
the recording medium. Accordingly, where a full 
color image that results from superimposing toner 
of a plurality of colors is formed on the recording 
medium, oil is less absorbed by the recording 
medium when comparing with a case where a mon- 
ochromatic toner image is formed on the recording 
medium. When a full color image that results from 
superimposing toner of a plurality of colors ia 
formed on the recording medium, and a possibility 
that the slip vnll occur more easily is high. 

On the other hand, in the image formir^g appa- 
ratus of the item 45, at least the blades for gather- 
ing the oil applied by the end portiorts of the oil 
application roller, which the oil is part of the release 
oil applied onto the surface of the endless be\t by 
the oil application roller, toward a central part of the 
surface of the endless belt are provided upstream 
of the press contact portion but downstream of an 
oil application position by the oil application roller 
when viewed in the circulating direction of the end- 
less belt Therefore, even if a full color image that 
results of superimposirig a plurality of colors is 
formed on the recording medium, a stable fixing 
operation is performed. 

The image forming apparatus of the item 45 is 
capable of forming a stable full color image. When 
combined with the construction of the item 44, it is 
capable of forming (fixing) stable full color images 
on both sides of the recording medium. 
46. A fixing device having an endless belt extending 
around a heating roller and a backup roller and 
being circulated, an pressure roller being pressed 
against the backup roller with tine endless belt being 
interposed therebetween to thereby form a fixing 
nip in connection with the endless belt, and a part- 
ing-agent application mechanism being pressed 
against the endless belt to apply release agent onto 
the endless belt at a position located downstream 
of said backup roller and upstream of said heating 
roller in the circulating direction of the endless belt, 
wherein a recording medium having a toner image 
thereon is moved to pass through the fixing nip 
whereby the toner image is fused and permanentiy 
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affixed onto the recording medium, and 

when viewed in the axial cfirection of the 
backup roller, the rotational center of the heatirtg 
roller Is located downetream of a straight line con- 
necting the rotational centers or the rotational axes s 
of the backup roller and the pressure roller with 
respect to a passing direction o1 the recording 
medium passing through the f ixing nip. 

47. In the fixing device of item 46. the parting-agent 
application mechanism is brought into contact with io 
the endless belt at a position closer to the backup 
roller than a mid position between a winding-end 
position of the endless belt onto the backup roller 
and a winding-start position of the same onto the 
heating roller. 

48. In the fixing device of item 46 or 47, a circum- 
scribed line that is drawn on the surfaces of the 
backup roller and the heating roller and that is 
located in a side vyfhere the endless belt is in contact 
with the parting-agent application mechanism is 20 
inclined toward the heating roller and toward the 
upstream side with respect to the passing direction 

of the recortfng medium beyond a perpendicular 
line. 

"me fixing device of the item 46 Includes an ss 
endless belt extending around a heating roller and 
a backup roller and being drcutated, and an pres- 
sure roller being pressed against the backup roller 
with the endless belt being interposed therebe- 
tween to thereby form a firing nip in connection with 30 
the endless belt. Accordingly, a recording medium 
having a toner Innage formed thereon is moved to 
pass through the press contact portion between the 
endless belt heated by the heat roller, arxl the pres- 
sure roller, vrtiereby the toner image is fused and se 
permanently affixed onto the recording medium. 
The fixing device includes a parting-agent applica- 
tion mechanism which is brought into contact with 
the endless belt and applies release agent onto a 
surface of the endless belt. Because of this, an off- « 
set phenomenon in which the toner image is trans- 
ferred from the recording medium onto the endless 
belt does not occur easily. The parting-agent appli- 
cation mechanism is brought into contact virith the 
endless belt at a position downstream of the 45 
backup roller but upstream of the heating roller 
when viewed in the circulating direction of the end- 
less belt. Therefore, there is little chance that end- 
less belt heated by the heating roller drops In 
temperature due to the application of the release so 
agent before it reaches the fixing nip. 

In the fixing device of the liem 46, when viewed 
in the axial direction of the backup roller, the rota- 
tional center of the healing roller is located down- 
stream of a straight line connecting the rotational S5 
centers of the backup roller and the pressure roller 
wrth respect to a passing direction of Ihe recording 
medium passing through the fixing nip. A force act- 
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ing on the backup roller, caused by a tension of the 
endless belt extending around the backup roller and 
the heating roller, is directed downstream with 
respect to the passing direction of the recording 
medium. The resultant force obtained by combining 
a force acting on the backup roller when it is 
pressed against the pressure roller with the force, is 
also directed downward with respect to the passing 
direction of the recording medium. 

Therefore, the rotational center of the backup 
roller is deflected in a convex manner toward the 
downstream with respect to the passing direction of 
the recording medium. 

Accordingly, a transporting force acting on the 
endless belt at the fixing nip is represented by 
forces acting in directions In which the endless belt 
Is spread outward at both sides of the fixing nip. 

As described above, the endless belt Is com- 
pressed together between the backup roller and the 
pressure roller tjy the strong force. Therefore, the 
transporting force acting on the endless belt at the 
fixing nip has a large effect on the endless belt. 

Accordingly, vrtien the forces to spread the belt 
outward act at the fixing nip N. the endless l>elt is 
not creased in a region located downstream of the 
fixing nip N. Because of this, a uniform contact is 
obtained between the parting-agent application 
mechanism and the belt, and as a result, no in-egu- 
larlty is formed in the oil applied to the endless belt. 

The endless belt extends around the heating 
roller and the backup roller. Accordingly, its con- 
struction is relatively simple. 

In the fixing dwice of the item 46. an oil appli- 
cation irregularity can be prevented with a relatively 
simple struaure. 

In the fixing device of the item 47. the parting- 
agent apprication mechanism is brought into con- 
tact with the endless belt at a position closer to the 
backup roller than a mid position between a wind- 
ing-end position of the endless belt onto the backup 
roller and a winding-start position of the same onto 
the heating roller. Therefore, the parting-agent 
application mechanism Is In contact with the end- 
less belt at a position immediately after the belt 
passes through the fixing nip while being spread 
outward by the nip. 

For this reason, the endless belt does not 
crease easily, and as a result, formation of an in-eg- 
ularity of the oil application is prevented more relia- 
bly. 

In the fixing devtee of the item 48, a circum- 
scribed line that is drawn on the surfaces of Ihe 
backup roller and the fieating roller and that is 
located in a side where the endless belt is in contact 
with the parting-agent application mechanism is 
inclined toward the heating roller and toward the 
upstream side with respect to the passing direction 
of the recording medium beyond a perpencficular 
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line. Therefore, the influence of a vibration, which is 
caused by the weight of the endless belt, on the fix- 
ing device is lessened. 

Accordingly, the endless belt does not crease 
easily, and the oil application nonunHormity is fur- s 
ther reliat»ly prevented. 

49. A fixing de/ice having an endless fixing belt 
extending around a plurality of rollers and being cir- 
culated, an pressure roller bang brought into con- 
tact with one of the plurality of rollers while the fixing lo 
belt being interposed therebetween, to thereby 
form a fixing nip therebetween in connection with 
the fixing belt a parting-agentAension application 
mechanism being brought into contact with the fix- 
ing belt at a fxsrlion other than a position where the i5 
fixing belt is put on the roller, to thereby apply 
rdease agent and tension to the fixing belt, and 
restricting portions for restricting such a behavior of 

the traveling fixing belt as to move aside when said 
restricting portions come in contact with the side 20 
ends of the fixing belt, the restrlalng portions being 
provided on a first roller located just downstream of 
the press contact portion of the parting-agentAen- 
sion applieaticn mechanisnn as viewed in the circu- 
lating direction of the fbdng belt, and zs 

a length of ttie release-agent application/ten- 
sion applying is shorter than the width of the fixing 
belt, and the parting-agentAension application 
mechanism is brought into contact with the fixing 
belt at a position closer to a second roller than a mid ao 
position between a windir^-start position of the 
endless belt onto the first rollar and a winding-end 
position of the same onto the second roller located 
juBt upstrearn of the first roller. 

50. In the fixing device of item 49, a tension that the as 
fixing belt applies to the one roller Is directed to the 
downstream side of the passing direction of the 
recording medium which passes through fixing nip. 

51 . In the fixing device of item 49 or 50, the parting- 
agentAension application mechanism Is an elastic 40 
roller having a hardness of JIS-ASO" or lower. 

52. In the fixing device of item 49 or 50. the parting- 
agentAension application mechanism Is a rigid 
roller, and the ends of the rigid roller are each 
formed to have a curved surface of 0 . 1 mm or longer <5 
in radius. 

53. A fixing device having an endless fixing belt 
extending around a plurality of rollers and being cir- 
culated, a pressure roller being brought into contact 
with one of the plurality of rollers while the fixing bett so 
being interposed therebetween, to thereby form a 
fixing nip therebetween in connection with the fixing 
belt, a press contact merrier being brought into 
contact with the fixing belt at a position other than a 
position where the fixing belt is put on the roller, to ss 
thereby apply a tension to the fixing belt, and 
restricting portions for restricting such a behavior of 

the traveling fixing belt as to move aside when said 



restricting portions come in contact with the side 
ends of the fixing belt the restricting portions being 
provided on a first roller located just downstream of 
the press contact portion of the press contact mem- 
ber as viewed in the circulating direction of the fix- 
ing beK, and 

a length of the press contact member is 
shorter than the width of the fixing belt and the 
press contaa member is brought into contact with 
the fixing belt at a position closer to a second roller 
than a mid position between a winding-start posi- 
tion of the endless beK onto the first roller and a 
winding-end position of the same onto the second 
roller located just upstream of the first roller. 
54. In the fixing device of item 63, a tension that the 
f ixing belt applies to the one roller is directed to the 
downstream side of the passing direction of the 
recording medium which passes through fixing nip. 

The fixing device of the item 49 includes an 
endless fixing belt extending around a plurality of 
rollers and being circulated, and a pressure roller 
being brought into contact with one of the plurality 
of rollers while the fixing belt being interposed ther- 
ebetween, to thereby form a fixing nip therebe- 
tween in connection with the fixing belt. Therefore, 
a recording medium having a toner image formed 
thereon is moved to pass through the press contact 
portion, whereby the toner image is permanently 
affixed onto the recording medium. Further, it 
includes a parting-agentAension application mech- 
anism being brought into contact with the fixing belt 
at a position other than a position where the fixing 
t>elt is put on the roller, to thereby apply release 
agent and tension to the fixing belt. Accordingly, an 
offset phenomenon does not occur easily, and the 
tension is applied to the fixing belt. Further, restrict- 
ing portions for restricting such a behavior of the 
traveling fixing bett as to move aside when said 
restricting portions come in contact with the side 
ends of the fixing belt Is provided on a first roller 
located just downstream of the press contact por- 
tion of the parting-agentAension application mecha- 
rusm 8S viewed in the drculating direction of the 
fixing belt Therefore, such a behavior of the 
traveling f ixing Iseit as to move aside is restricted. 

A length of the release-agent/tension applica- 
tion mechanism is shorter than the width of the fix- 
ing belt. Therefore, the release agent application 
width Is shorter than the belt width. The side end 
portions of the surface of the endless belt contain 
area portions not coated with oil. Those area por- 
tions function to block the spreading of the oil. 
Therefore, the oil applied to the top surface of the 
endless belt is prevented from flowing to the back 
side of the endless belt (at least the oil flowing to 
the back side of the belt is remarkably reduced in 
amount.). 

In the fixing device of the item 49, when the 
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endless belt is driven by the drive roller disposed on 
the inner side of the belt, it is natural that because 
of the presence of the area portions not coated with 
the oil, the endless belt is stably driven and as a 
result, a stable fixing operation is secured. The 5 
same thing is true also when it is drive by a drive 
roller (e.g., the pressure roller) located outside the 
belt. 

Further, the partng-agent/tension application 
mechanism is brought into contact with the fixing to 
belt at a position closer to a second roller than a mid 
position between a winding-start position of the 
endless belt onto the first roller and a winding-end 
position of the same onto the second roller located 
just upstream of the first roller. A degree of the is ■ 
bending of both sides of the fixing belt at the press ' • 
contact portion of the release-agent/tension appli- 
cation mechanism is smaller than that in a case 
where the release-agentAension application mech- 
anism is located at a position closer to the first roller so 
than the mid position. 

Accordingly, a stress that is generated as men- 
tioned above in the belt side edges of the endless 1 
belt is also reduced when the bending is removed 
by winding the fixing belt on the first roller is also 2S 
small. As a result, the belt side edges and their vic- 
inal portions are rarely damaged. 

As described, in the fixing device of the time 
49. the slip does not occur easily, a stable fixing ' > 
operation is performed, and the fixing belt is also so 
difficult to be damaged. 

In the fixing device of the item 50, a tension that 
the fixing belt applies to the one roller is directed to 
the downstream side of the passing direction of the 
recording medium which passes through the fixing as • ■ 
nip. Therefore, the following advantageous effects 
can be obtained. 

Fig. 29 is a diagram schematically showing a 
fixing device disclosed in JP-A-8-334987; Fig. 29A 
is a front view of the fixing device and Rg. 29B is a 40 
plan view showing mainly a fixing nip N. 

As shown in Rg. 29A, a cfirection (seen an 
arrow F2) of a ter^ion that the fixing belt 1 applies 
to a fixing roller 2 (corresponds to the "one roller" in 
the present invention) is directed upstream with 
respect to a passing direction S1 of a recording 
medium which passes through the fixing nip N. 

Therefore, a force F2 acting on the fixng roller 
2 by a tension of the fixing belt 1 extending around 
the fixing roller 2 and a heating roller 3 is directed so 
upstream with respect to the passing direction S1 of 
the recording medium. Accordingly, the resultant 
force F3 of the forces Ft and P2 is also directed 
upstream with respect to the passing direction S1 of 
the recording medium, where the force F1 acts on ss 
the fixing roller by pressure contact with the pres- 
sure roller 4. 

Therefore, as shown in Rg. 29B, an axial line 



2a of the fixing roller 2 is deflected in a convex man- 
ner toward the upstream side with respect to the 
passing direction S1, by the force F3. 

Accordingly, a transporting force acting on the 
f'King belt 1 at the fixing nip N is a force F4 which 
acts, at both sides of the fixing nip N, on the fixing 
belt 1 so as to cause it to move toward the lateral 
center of the fixing belt 1 . 

At the fixing nip N. the fixing belt ^ is nipped 
between the fixing roller 2 and a pressure roller 4. 
Therefore, a transporting force acting on the fixing 
belt 1 at the fixing nip N greatly influences the f bdng 
belt 1. 

Accordingly, if a force F4 ads, at both sides of 
the fixing nip N, on the fixing belt 1 so as to cause it 
to move toward the center of the fixing bait 1 as 
viewed in its width direction, the f ixing belt 1 is lilteiy 
to be deflected in the width direction through the 
action of the force F4. By this influence of the 
deflection, a degree of bending of the bent portions 
1d at both ends of the fixing belt 1 at the press con- 
tact portion ic (see Fig. 28) of the oil application 
roller S is increased. 

For this reason, the vicinal portions of the side 
ends ib of the fixing t>elt 1 is easy to be damaged. 

On the other hand, in the fixing device of the 
item 50. a tension that the fixing belt applies to the 
one roller is directed to the downstream side of the 
passing direction of the recording medium which 
passes through fixing nip. Therefore, a force that 
applies to the one roller by a tension of the fixing 
belt is a force direaed downstream with respect to 
the fjassing direction of the recording medium. 
Therefore, the resultant force of this force and a 
force acting on the one roller when it is pressed 
against the pressure roller is also a force directed 
downstream with respect to the passing direction of 
the recording nrKdium. 

Therefore, the axial line of the one roller is 
deflected in a convex manner toward the down- 
stream side with respea to the passing direction of 
the recording medium. 

A transporting force acting on the belt at ttie fix- 
ing nip acts to spread the belt outward at both ^es 
of the fixing nip. 

As described above, the belt is nipped between 
the one roller and the preasure roller at the fixing 
nip, so that the transportirig force acting on the belt 
at the fixing nip greatly influences the belt 

When the transporting force acts to spread the 
belt outward at both sides of ttie fixing nip, this force 
prevents the belt from deflecting or loosening in the 
width direaion at a position located dovmstream of 
the fixing nip N. A degree of the bending of both 
Sides of the fixing belt at the press contact portion 
of the release-agent/tension application mecha- 
nism is small. 

Accordingly, a stress that is generated as men- 



22 



Copied from 11665479 on 06/15/2005 



43 



EP 1 022 622 A2 



44 



tioned above in the belt side edges of the endless 
beh is also reduced when the bending is removed 
by winding the fbcing belt on the first roller. As a 
result, the belt side edges arvj their vicinal portions 
are rarely damaged. s 

Thus, in the fixing device q1 the itern 50, the slip 
does not occur further easily, a statute fbdrTg opera- 
tion Is performed, and the fixing belt is hard to be 
damaged. 

In the fixing device of the item 51 , the parting- 10 
agent/tension applying mechanism is an elastic 
roller having a hardness of JIS-ASO" or lower. As a 
result, the belt side edges and their vicinal portions 
are rarely damaged. 

Where the release-agent/tension applying ie 
mechanism is an elastic roller, if its hardness is 
greater than JIS-A30°, the bending at both sides 
edges of the fixing belt at the press contact portion 
of the release-agent/tension applying mechanism is 
acute (bending angle). On the other hand, its hard- eo 
ness is JIS-A30° or smaller, the bending is gentle. 

Accordingly, In the fixing device of the item 51 , 
a stress that is generated as mentioned above in 
the belt side edges of the endless belt when the 
bending is removed by vi/inding the fixing belt on the 2S 
first roller is further reduced. As a result, the belt 
side edges and their vicinal portions are rarely 
damaged. 

In the fixing device of the item 52, the parting- 
agent^ension applying mechanism is a rigid roller, ao 
and the ends of the rigid roller are each formed to 
have a curved surface of 0.1 mm or longer in radius. 
Therefore, the belt side edges and their vicinal por- 
tions are rarely damaged. 

Where the releaee-agent/tension applying 3S 
mechanism Is a rigid roller, if each end of it is 
shaped to have acute or sharp comers of which the 
radius is 0.1mm or shorter, the bending (in this 
case, the bending corners) at both sides edges of 
the fixing belt at the press contact portion of the 40 
release-agent/tension applying mechanism is acute 
or sharp, and the possibility of damaging the bend- 
ing comer itself is increased, in addition to the dam- 
age by the above-mentioned stress. On the other 
hand, if it is shaped to have a curved surface of 4S 
which the radius is 0.1mm or longer, the bending 
corner itself is not damaged easily. 

Thus, in the fixing device of the item 52, the 
bending comer itself is not damaged easily 
although the release-agent/tension applying mech- so 
anism is the rigid roller. A stress that is generated, 
as descrbed above, in the side edges 111 when 
the fixing belt is put on the first roller and the bend- 
ing is removed, is further reduced, and as a result, 
ihe vianal portions of the belt side edges is more ss 
difficult to be damaged. 

The fixing d^ice of the item 53 includes an 
endless fixing belt extending around a plurality of 



rollers and being circulated, and an pressure roller 
being brought into contact with one of the plurality 
of rollers while the fixing belt being interposed ther- 
ebetween, to thereby form a fixing nip therebe- 
tween in connection with the fixing belt Therefore, 
a recording medium having a toner image formed 
thereon is moved to pass through the press contact 
portion, whereby the toner image is permanently 
affixed onto the recording medium. Further, it 
includes a press contact member being brought 
into contact with the fixing belt at a position other 
than a position where the fixing belt is put on the 
roUer, to thereby apply tension to the fixing belt 
Accordingly, a tension is appGed to the f inng belt by 
the press contact member. Further, restricting por- 
tions for restricting such a behavior of the traveling 
fixing belt as to move aside'when said restricting 
portions come in contact with the side ends of the 
fixing belt, is provided on a first roller located just 
downstream of the press contact portion of the 
press contact member as viewed in the circulating 
direction of the fixing belt. Therefore, such a behav- 
ior of the traveling fixing belt as to move aside is 
restricted. 

The press contact member may be a cleaning 
blade, cleaning pad or other suitable members. 

A length of the press contact member is shorter 
than the width of the fixing belt, arui the press con- 
tact member Is brought into contact with the fixing 
belt at a position doeer to a second roller \t&n a mid 
position between a winding-start position of the 
endless belt onto the first roller and a winding-erxJ 
position of the same onto the secorKi roller located 
just upstream of the first roller. A degree of the 
bending of both sides of the fixing belt at the press 
contact portion of the press contact member is 
smaller than that in a case where the press contact 
member is located at a position closer to the first 
roller than the mid position. 

Accordingly, a stress that is generated as men- 
tioned above in the belt side edges of the endless 
belt when the bending is removed by winding the 
fixing belt on the first roller is also small. As a resuH. 
the belt side edges and their vicinal portions are 
rarely damaged. 

As described, in the fixing device of the time 
53, the fixing belt is also difficult to be damaged 
although the fixing device includes the press con- 
tact memtier shorter than the width of the belt 

In the fixing device of the item 54. a tension that 
the fixing belt applies to the one roller is directed to 
the downstream side of the passing direction of the 
recording medium which passes tfvough fixing nip. 
Therefore, as referred to in the effect description of 
the item 50. the belt does not deflect easily in the 
width direction at a position located downstream of 
the fixirig nip N. A degree of the bending of both 
sides of the fixing belt at the press contact portion 
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of the press contact member is small. As a resuh, 
the bett side edges and their vicinal portions are 
rarely damaged. 

55. A fixing device having an endless fixing roller 
extending around a heating roller and a backup s 
roller and being circulated, a pressure roller being 
pressed against the backup roller with the fixing belt 
being interposed therebetween, to form a fixing rup 
therebetween in connection with the fixing belt, an 
auxiliary heating mechanism for heating the pres- io 
sure roller, and a parting-agent application mecha- 
nism for applying release agent on the fixing belt 
while being brought into contact with the fixing belt 

at a position downstream of the fixing nip but 
upstream of the healing roller when viewed in the is 
circulating direction of the fixing t>elt, wherein a 
recording medium having a toner image fornned 
thereon Is moved to pass through the fixing nip, 
whereby the (oner image is fused and permanently 
affixed onto the recording medium, and so 

the parting-agent application mechanism is 
disposed atx>ve the auxiliary heating mechanism 
and at a position located downstream of the fixing 
nip when viewed In the passing direction of the 
recording medium. as 

56. In the fixing device of item 55 above, the auxil- 
iary healing mechanism includes a release agent 
holder for holding release agent to be applied and a 
contact portion for applying release agent to the fix- 
ing belt while being in contact with the fixing belt, ao 
and at least said contact portion is disposed alaove 
the auxiliary heating mechanism arid at a position 
located downstream of the fixing nip when viewed 

in the passing direction of the recording medium. 

57. In the fixing device of item 55 or 56 above, the 3s 
auxiliary heating mechanism includes a release 
agent holder for holding release agent to be applied 
and a contact portion for applying release agent to 
the fixing belt while being in contact with the fixing 
belt, and at least said release agent holder is dis- 4o 
posed above the auxiOary heating mechanism arnl 

at a position located downstream of the fixing nip 
when viewed in the passing direction of the record- 
ing medium. 

The fixing device of the item 55 has an endless 4S 
fixing roller extending around a heating roller and a 
backup roller and being circulated, a pressure roller 
being pressed against the Isaclaip roller with the fix- 
ing belt being Interposed therebetween, to form a 
fixing nip therebetween in connection with the fixing so 
belt, and an auxiliary heating mechanism for heat- 
ing the pressure roller. When a recorefing medium 
having a toner image formed thereon is moved to 
pass through the fixing nip between the fixing tselt 
heated by the heating roller and the pressure roller ss 
heated by the auxiliary heating mechanism, the 
toner image is fused and permanently affixed onto 
the recording medium. Further, it includes a part- 



ing-agent application mechanism for applying 
release agent on the fixing belt while being brought 
into contact with the fixing belt. Because of this, an 
offset phenomenon in whk;h the toner image is 
transferred from the recording medium onto the 
endless belt does not occur easily. The parting- 
agent application mechanism applies release agent 
on the fixing belt while being brought into contact 
with the fixing belt at a position downstream of the 
fixing nip but upstream of the heating roller when 
viewed in the circulating direction of the fixing belt. 
Therefore, the endless belt heated by the heating 
roller is prevented from dropping in temperature 
due to the application of the release agent before it 
reaches the fixing nip. 

In the fixing device of the item 55, the parting- 
agent application mechanism is disposed above 
the auxiliary heating mechanism and at a position 
located downstream of the fixing nip when viewed 
in the passing direction of the recording medium. 
The radiation heat and the hot air stream from the 
auxiliary heating mechanism will reach the parting- 
agent application mechanism without being sub- 
stantially interrupted by the bacl«jp roller and the 
fixing belt 

Therefore, the release agent application mech- 
anism is directly heated not only by its contact with 
the fixing belt but also by the radiation heat and the 
hot air stream from the auxiliary heating mecha- 
nism. For this reason, the release agent application 
mechanism is relatively quiddy heated in an initial 
stage of the operation of the fixing device, and its 
temperature becomes stable quickly. 

Accordingly, when the recording medium 
passes through the fixing nip N and as a result a 
temperature of the fixing belt becomes different in 
its widthwise direction, and in this state the fixing 
belt comes in contact vnth the release agent appli- 
cation mechanism, the temperature difference 
reflects a lesser influence on the temperature of the 
release agent application mechanism. As a resuH, 
the amount of release agent by the release agent 
application mechanism becomes less different in 
the belt wkJth direction and hence a chance of for- 
mation of an irregularity on the fixed image is less- 
ened. 

Thus, the fixing device of the item 55 has such 
an advantage effea that it hardly gives rise to an 
application irregularity of the release agent. 

In the fixing device of the item 56, the auxiliary 
heating mechanism includes a release agent holder 
for holding release agent to t>e applied and a con- 
tact portion for applying release agent to the fixing 
belt vt^lle being in contact vvith the fixing belt, and at 
least said contact portion is disposed above the 
auxiliary heating mechanism and at a position 
located downstream of the fixing nip when viewed 
in the passing direction of the recording medium. At 
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least the cxjntact portion of the parting-agent appli- 
cation mechanism is relatively quickly heated in the 
Initial stage of the operation of the fixing device, and 
Its temperature becomes stable quicMy. 

Accordingly, a less temperattKe difference Is s 
CTeated in the belt width direction and hence the 
amount of application of the release ag&tl over the 
width of the belt becomes less different. As a result, 
a chance of formation of an irregularity on the fixed 
image is lessened. 

Thus, the fixing device of the item 56 has also 
such an advantage effect that it hardly gives rise to 
an application irregularity of the release agent. 

In the fixing device of the Item 57, the auxiliary 
heating mechanism includes a release agent holder is 
for holding release agent to be applied and a con- 
tact portion for applying release agent to the fixing 
belt while being in contact with the fixing beK, and at 
least said release agent holder is disposed above 
the auxiliary heating mechanism and at a position so 
located downstream of the fixing nip when viewed 
In the passing direction of the recording medium. At 
least the release agent holder of the parting-agent 
application n^echanism Is relatively quicWy heated 
in the initial stage of the operation of the fixing es 
device, and its temperature becomes stable quicMy. 

Accordingly, a less temperature difference is 
created in the belt width direction and hence the 
amount of application of the release agent over the 
width of the belt becomes less different. As a result, 3o 
a chance of formation of an irregularity on the fixed 
image is lessened. 

Thus, the fixing device of the item 57 has also 
such an advantage effect that it hardly gives rise to 
an application irregularity of the release agent. os 

When the fixing device of the Hot 56 Is com- 
bined with the fixing device of the item 56. the 
release agent holder and the contact portion are 
relatively quicWy heated in the initial stage of the 
operation of the fixing device, and their temperature 40 
becomes stable qulcMy. Accordngly, a less temper- 
ature difference is created in the belt width direction 
and hence the amount of application of the reJease 
agent over the width <^ the belt becomes less differ- 
ent. As a resuK, a chance of formation of an irregu- 4S 
larity on the fixed image is much lessened. 

58. A fixing device in which at least one of paired 
rollers has an elastic layer, one of the paired rollers 
are pressed against the other, a recording medium 
having a toner image thereon is moved to pass so 
through a press contact portion of the paired rollers. 

to thereby fix the toner image on the recording 
medium, and 

a distance between the shafts or axes of the 
paired rollers is fixed. *s 

59. A fixing dwicQ having an erxJless belt to be 
being heated, a pressure roller being pressed 
against the endless belt, a bacKup roller for sup- . 



porting the endless belt on the Inner side thereof at 
a press contact portSon between the endless belt 
and the pressure roller, wherein at least one of the 
pressure roller and the backup roller has an elastic 
layer, and a recording medium having a toner 
innage thereon is moved to pass through the press 
corrtact portion, to thereby fix the toner image on 
the recording medium, and 

a distance between the shafts or axes of the 
pressure roller and the bacl<up roller is fixed. 

In the fixing device of the Hem 58, a recording 
medium having a toner image thereon is moved to 
pass through a press contact portion of the paired 
rollers pressed to each other, to thereby fix the 
toner image on the recording medium. 

The axis-to-axis distance between the paired 
rollers is fixed, and at least one of the rollers 
includes an elastic layer. Therefore, a pressing 
force acting between both the rollers is obtained by 
reaction force to the compression force of the elas- 
tic layer. 

Since the axis-to-axIs distance between the 
paired rollers Is fixed, a parallelism deviation 
between both the axes of those rollers is readily 
secured. 

Therefore, a noticeable deviation of the trans- 
portation direction of the recording medium is not 
created by both the rollers at the press contact por- 
tion between the rollers. The recording medium 
does not crease easily. 

Thus, the axis-to-axis distance between the 
rollers is f ixed and invariable. Because of this, when 
a relatively thick recording medium passes through 
the press contact portion between the rollers, the 
elastic layer i& greatly compressed in accordance 
with thethicKness of the recording medium. When a 
relath/ely thick recording medium passes through 
the press contact portion N, the pressing force at 
the press contact portion N and the width of the 
same (see W in Fig. 34) are larger than those when 
a relatively thin recording medium passes there- 
through. 

Accordingly, when a relafively thick recording 
medium passes through the press contact portion 
N, a larger pressing force (also a larger heat when 
tha roller is a heating roller) is applied to the record- 
ing medium for a longer time. 

Thus, the fixing device of the item 58 is capable 
of fixing a good toner image even on a relatively 
thick recording medium without specifically chang- 
ing fixing conditions in accordance with a thickness 
of the recording medum. 

As described above, in the fbdng device of the 
item 58, the recording mecfium does not crease 
easily. A good toner image can be formed even on 
a relatively thick recording medium in accordance 
with a thickness of the recording medium, without 
changing of fixing conditions. 
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In the fixing device of the Item 59, a recording 
mediurn having a toner image thereon is moved to 
pass through a press contact portion of the endless 
belt heated and supported on the inside thereof by 
the t»ck up roller, and the pressure roller, to s 
thereby tlx the toner image on the recording 
medium. 

The axis-to-axis distance between the pres- 
sure roller and the bacKup roller is fixed, and at 
least one of the rollers includes an elastic layer. io 
Therefore, a pressing force acting between both the 
rollers, i.e. a pressing force between the endless 
belt and the pressure roller, is obtained by reaction 
force to the compression force of the elastic layer. 

Since the axis-to-axis distance between the is 
pressure and backup rollers is fixed, a parallelism 
deviation between both the axes of those rollers is 
readily secured. 

Therefore, a noticeatile deviation of the trans- 
portation direction of the recording medium is not 20 
created by txnh the rollers at the press contact por- 
tion between the rollers. The recording medium 
does not crease easily, and the belt is hard to be 
damaged. Further, a force to rnove the belt in its 
v/idth direction (e,g.', an arrow FS in Fig. 34) is hard 2s 
to generate. As a result, the surface of the belt is 
less deteriorated. This results in elongation of the 
belt life. 

Further, the axis.-io-axis distance between the 
rollers is fixed and invariable. Because of this, when so 
a relatively thick recording medium passes through 
the press contact portion between the rollers, the 
elastic layer is greatly compressed in accordance 
with the thickness of the recording medium. When a 
relatively, thick recording medium passes through ss 
the press oontacT ponion N, the pressing force at 
the press contact portion N ar^d the width of the 
same (see W in Fig. 34) are larger than those when 
a relatively thin recording medium passes there- 
through. . ^0 

Accordingly, when a relatively thick recording 
medium passes through the press contact portion 
N, a larger pressing force and heat are applied to 
the recording medium for a longer time. 

Thus, the fixing (device of the item 59 is capable 45 
of forming a good toner image even on a relatively 
thick recording medium in accordance with a thick- 
ness of the recording medium, without any special 
changing of fixing conditions. 

As described above, in the fixing de^^ice of the so 
item 59. the recording medium does not crease 
easily. And, its service life is elongated. Further, it is 
capable of forming a good toner image even on a 
relatively thick recording medium in accordance 
with a thicl<nose of the recording medium, without 55 

changing of fixing conditions. 

The present disclosure relates to the subject 
matter contained in Japanese patent application 



Nos. : 

1) Hei. 11-10460 (filed on January 19, 1999), 

2) Hei. 11-10462 (filed on January 19, 1999); 

3) Hei. 11-45569 (filed on February 23, 1999); 

4) Hei. 11-45567 (filed on February 23, 189S); 

5) Hei. 11-45566 (filed on February 23, 1999); 

6) Hei. n-45568 (tiled On February 23. 1999); 

7) Hei. 1 1-56217 (filed on March 3. 1999); 

8) Hei. 11-123081 (filed on April 28. 1999); 

9) Hei. 11-137801 (filed on May 18. 1999); and 

10) Hei. 11-150026 (filed on May 28, 1999), 
all of which are expressly incorporated herein 
by reference in their entireties. 

RRIEF DESCRIPTION OF TF E DRAWINGS 
[0083] 

Fig. 1 schematically shows an example of an image 
forming apparatus, to which a fixing de/ice con- 
structed according to the present invention is appli' 
cable. 

Fig. 2 schematically shows a major portion of a fix- 
ing device which constitutes a first embodiment of 
the present invention. 

Fig. 3 schematically shows the fbdng device of the 
first embodiment. 

f=ig. 4 schematically shows a rnajor porfon of a fix- 
ing device which constitutes a second embodiment 
of the present invention. 

Fg. S schematically shows the fixing device shown 
in Fig. 4. 

Rg. 6 schematically shows a first modification of 
the second embodiment. 

Fig. 7 schematically shows a second modification 
of the second embodiment. 
Fig. 8 schematically shows a third modification of 
the second embodiment. 

Fig. 9 schematically shows a fourth modification of 
the second embodiment. 

Figs. 10A and IOB schematically show the fourth 
modification of the second embodiment 
Fig. 1 1 schematically shows an oil absorbing roller. 
Fig. 12 schematically shows a tlird embodiment of 
the present invention. 

Rg. 13 schematically shows the third embodiment. 
Fig. 14A and 14B schematically show a fourth 
embodiment of the present invention. 
Figs. 1 5A and 15B schematically show a first modi* 
fication of the fourth embodiment. 
Figs. 16A and 168 schematically show a second 
modif icat'ion of the fourth embodiment. 
Fig. 16C schematically shows curved ends of a 
rigid roller. 

Rg. 1 7 schematically shows a third modification of 
the fourth ernbodiment. 

Fig. 18 schematically shows a fifth emtjodiment of 
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the present invention. 

Figs. 19A and 19B schematically show a first modi- 
fication of the fifth emixdimont. 
Rg. 20 schematically shows a second modification 
of the fifth embodiment. 

Fig. 21 schematically shows a third modification of 
the fifth embodiment. 

Figs. 22A and 22B show a specific example of an 
endless belt. 

Figs. 23A, 23B and 23C show a specific example of 
a backup roller. 

Figs. 24A. 24B and 24C show a specific example of 
a pressure roller. 

Figs. 25A and 258 show a specific example of a 
heating roller. 

Figs. 26A and 26B show a specific example of an oil 
application roller. 

Fig. 27 shows a fixing device disclosed In JP-A-8- 
334997. 

Rgs. 2eA, 28B and 28C show a state of bending of 
an endless bett. 

Figs. 29A and 29B shows a fixing device disclosed 
in JP-A-8-334997. 

Fig. 30 shows a fixing device disclosed in JP-A-9- 
138600. 

Fig. 31 shows a f ixing device disclosed In Japanese 
patent No. 2813297. 

Fig. 32 shows a fixing device disclosed in JP-A-9- 
138600. 

Rg. 33 shows a fixing device disclosed in JP-A-61- 
101179. 

Rg. 34 shows a state of parallelism deviation 
between two rollers. 

[^p.'^f^pilPTinN] OFTHF PRFFFRRPn FMRdDI- 

IVI6NTS 

[0084] The preferred embodiments of the present 
invention will be described with reference to the aocom- 
panying drawings. 

Image Forming Apparatus 

[0085] Rg. 1 is a side view schematically shovtnng 
an example of an image forming apparatus, to vt^ich a 
fixing device constructed according to the present 
invention is appiic^le. 

[0086] The image forming apparatus is designed to 
be capable of formir>g a monochromatic color image 
and a full color image by use of a development unit of 
four colors, Y (yellow ), C(cyan), M (magenta) and K 
(blacl<). 

[0087] In Rg, 1, reference numeral 10 designates a 
photosensitive member unit, and its photosensitive 
memt>er 11 is driven by an appropriate drive mecha- 
r»ism, not shovm, to rotate in a direction of an arrow in 

the figure. 

[0088] The photosensitive member 1 1 Includes an 



electrically conduoive substrate and a prwtosensitive 
layer formed over the surface of the conductive sub- 
strate. 

[0089] A charging roller 12 as a charging mecha- 
5 nism. an exposure unit 20 as an exposing mechanism, 
a development unit 30 (Y, C. M and K) as a developing 
mechanism, an intermediate transfer unit 40 as a trans- 
fer mechanism, and a cleaning mechanism 13 are dis- 
posed along the circumference of the photosensitive 
10 member 11 in its rotation direction. The photosensitive 
member 11, the charging roller 12 and the cleaning 
mechanism 13 are assembled into the photosensitive 
member unit 10. 

[0090] The charging roller 12 comes in contact with 
IS the outer peripteral surface of the photosensitive mem- 
ber 11 to uniformly charge the outer peripheral surface. 
The exposure unit 20 selectively radiates exposing light 
L1 onto the uniformly charged outer peripheral surface 
of the photosensitive member 11 in accordance with 
so desired image information, whereby an electrostatic 
latent image is fomied on the p^)otosensitlve member 
1 1 by the exposing light Li . 

[0091 ] The development unit 30 applies toner to the 
electrostatic latent image to develop the latent image. 

ge [0092] The development unit irtdudes a yellow 
developmem sub-unit 30Y, a cyan development sub-unit 
30C, a magenta development sub-unit 30M, and a blacK 
development sub-unit 30K. These development sub- 
units SOY, 30C, 30M, 30K are pivotably movable such 

30 that a development roller 31 of one of those develop- 
ment sub-units may selectively be brought into contact 
with the photosensitive member 11. The development 
unit 30 thus arranged is capable of seleaively applying 
each of color toner of yellow, cyan, magenta and black 

ss onto the surface of the photosensitive member 1 1 to 
develop the electrostatic latent image on the photosen- 
sitive member 1 1 and to form a toner image. 
[0093] The toner image thus formed is transferred 
onto an intermediate transfer belt 46, which forms an 

40 Intermediate transfer member of the intermediate trans- 
fer unit 40. 

[0094] The cleaning mechanism i3 indudee a 
deaner blade for scraping off toner left on the outer 
peripheral surface of the photosensitive meml>er 1 1 and 

4s a toner receiving portion for receiving the toner thus 
scraped off by the deaner blade. 
[0095] The intermediate transfer unit 40 indudes a 
drive roller 41 , four roller follawers 42 to 45, and an end- 
less intermediate transfer belt 46 as Intermediate trans- 

50 fer member suspended on those rollers. 

[0096] A gear (not shown) fastened to an end of the 
drive roller 41 is in mesh with a drive gear (not shown) 
provided at an end of the photosensitive member 11. 
Accordingly, the drive roller 41 is rotated at a peripheral 

S6 Speed substantially equal to that of the photosensitive 
member 11, so that the intermediate transfer belt 46 is 
drculated in a direction of an arrow in the figure at a 
peripheral speed substantially equal to that of the pho- 
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tosensKive member 1 1 . 

[0097] The roller follower 45 le located at such a 
position that the intermediate transfer belt 46 is pressed 
against the photosensitive rrrember 11 by a tension of 
the intermediate transfer belt 46 itself between the roller 
follower 45 and the drive roller 41 . The pressing portion 
between me photosensitive member 1 1 and the Inter- 
mediate transfer belt 46 forms a primary transfer portion 
Ti. 

[0098] An electrode roll er. not shown, is provided in 
association with the drive roller 41 with the intermediate 
transfer belt 46 interposed therebetween. A primary 
transfer voltage is applied to the intermediate transfer 
belt 46 by way of the electrode roller. 
[0099] The roller follower 42 is a tension roller, and 
urges the intermediate transfer belt 46 in its straining 
direaions with the aid of urging mechanism (not shown) 

[0100] The roller follower 43 is a t>ackup roller form- 
ing a secondary transfer portion T2. A secondary trans- 
fer roller 48 as a secondary transfer mechanism is 
opposed to the backup roller 43 with respect to the inter- 
mediate transfer belt 46. The secondary transfer roller 
48 may be brought into contact with the intermediate 
transfer belt 46 and separated from the same, by a con- 
tact/separation mechanism (not shown) . A secondary 
transfer voltage is applied to the secondary transfer 
roller 48. 

[0101 ] The roller follower 44 is a backup roller for a 
belt cleaner 49. The belt cleaner 49 includes a deaner 
blade 49a. which ie brought into contact with the inter- 
mediate transfer belt 46 to scrape off toner left on the 
outer peripheral surface thereof, and a receiving portion 
49b for receiving toner scraped off by the cleaner blade 
49a. The belt deaner 49 may be brought Into contact 
vidth and separated from the intermediate transfer belt 
46 by a contact/sep>aration mechanism (not shown). 
[0102] The intermediate transfer belt 46 is a multi- 
layer belt including a conductive layer and a resistive 
layer, which is formed on the conductive layer and is to 
be brought into pressing contact with the pholosensitive 
member 1 1 . The conductive layer is formed on an insu- 
lating substrate made of synthetic resin. A primary 
transfer voltage is applied to the conductive layer by way 
of the electrode roller. 

[0103] During a circulation of the intermediate 
transfer belt 46, a toner irrege is transferred from the 
photosensitive member 1 1 onto the intermediate trans- 
fer belt 46 at the primary transfer portion TI . The toner 
image transferred onto the intermediate transfer belt 46 
is transferred, at the secondary transfer portion 12. onto 
a sheet (recording medium) S, such as a sheet of paper, 
which is fed to between it and the secondary transfer 
roller 48. 

[0104] The electrode roller, the urging mechanism 
for the tension roller 42, the secondary transfer roller 48 
and the belt cleaner 49 are also assembled into the 
intermediate transfer unit 40. 
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[0105] The recording medium S is fed to the sec- 
ondary transfer portion T2 at a predetermined timing by 
a gate roller pair G, from a sheet supplying unit SO. Ref- 
erence numeral 51 designates a paper supply cassette 

s 51 which holds a stack of recording media S, and 
numeral 52 represents a pickup roller 52. 
[0106] A recording medium S to which a toner 
image has been transferred at the secondary transfer 
portion T2 passes through a fixing device 100 as a fix- 

10 ing mechanism, and as a result, the toner image is fixed 
on the recording medium 8. 

[0107] Reference numeral 100 indicates a fixing 

device which will be described in detail later. 

[0108] After passing the fixing device 100, the 

IS recording medium S is finally transported through a 
sheet discharge path 60, and discharged to a sheet 
receiving portion 71, which is formed on a case 70 of 
the apparatus body, The image forming apparatus 
includes an inverting/returning path 60' which inverts 

20 the recording medium S having passed through the fix- 
ing device 100, and returns the inverted one to the sec- 
ondary transfer portion T2. Spedfically, a mechanism 
for transporting the recording medium 8 in this embodi- 
ment includes the sheet discharge path 60 and the 

ss inverting/returning path 60', and the sheet discharge 
path 60 forms a part of the inverting/retuming path 60'. 
[0109] The inverting/returning path 60' indudes a 
switch-back path 63. and a return path S4. The switch- 
back path 63 has two separate sheet discharge paths 

30 61 and 62, each of wNch is capable of transporting a 
recording medium S having passed through the fixing 
device 100 into the path per se, and transporting the 
recording medium S having been once transported 
thereinto in the reverse direction. The return path 64 

as returns the recording medium 8. which is reversely 
transported from the switch-back path 63. to the sec- 
ondary transfer portion T2, again. Accordingly, a record- 
ing medium S which is to be returned again to the 
secondary transfer portion T2 by the inverting/returning 

<Ki path 60' will be returned to the secondary transfer por- 
tion T2 in a state that the top and back surfaces or sides 
are inverted. 

[0110] The image forming apparatus thu« con- 
structed is capable of forming a toner image on only the 
4S top surface (first surface) of the recording medium 5 
and also t>oth the top and back surfaces (first and sec- 
ond surfaces) of the same. 

[0111] An operation of the overall image forming 
apparatus will briefly be described. 

so 

0) When a print command signal (image forming 
signal) that is transferred from a host computer or 
the like (personal computer or the like) to a control 
unit (not shown) of the image forming apparatus, 
ss the photosensitive member 11, and the respective 
rollers 31 of the development unit 30, and the Inter- 
mediate transfer belt 46 are driven to turn, 
(ii) The outer peripheral surface of the photosensi- 
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live member 1 1 is uniformly charged by the charg- 
ing roller 1 2. 

(ill} The exposure unit 60 selectively exposes the 
uniformly charged outer peripheral surface of the 
photosensitive member in accordance with image s 
information of a first color (for example, yellow), to 
thereby form an electrostatic latent image of yellow. 

(iv) Only the development roller of the development 
sub-unit SOY of the first color (for example, yellow) 

is brought into contact with the photosensitive io 
member 1 1 . The electrostatic latent image is devel- 
oped and a toner image of the first color (for exam- 
ple, yellow) is formed on the photoeenshh^e 
member 1 1 . 

(v) A primary transfer voltage the polarity of which is is 
opposite to the charging polarity of the toner Is 
applied to the intermediate transfer belt 46. As a 
result, the toner image is transferred from the pho- 
tosensitive member 11 to the intermediate transfer 
belt 46 at the primary transfer portion Tl . At this so 
time, the secondary transfer roller 48 and the belt 
cleaner 49 are separated from the intermediate 
transfer beW 46. 

(vi) Toner left on the photosensitive member 1 1 Is 
removed by the cleaning mechanism 18, and the se 
charge of the photosensitive member 11 is then 
removed by charge removal light L2 emitted from a 
charge removal mechanism 21 , 

(vii) A sequence of operation steps (ii) to (vi) is 
repeated as required. Specifically, toner innages of so 
second to fourth colors are transferred and formed 
onto the intermediate transfer belt 46 in a superim- 
posing manner in accordance with print command 
signals. 

(viii) Just before or after the leading edge of a 3S 
recording medium S, which is supplied at a prede- 
termined timing from the sheet supplying unit 50, 
reaches the secondary transfer portion T2 (viz., at a 
timing that a toner image is transferred from the 
intermediate transfer belt 46 onto a desired location 4o 
on the recording medium S), the secondary transfer 
roller 48 is pressed against the intermediate trans- 
fer belt 46, v</hile at the same time, a secondary 
transfer voltage is applied to the same, and the 
toner image (basicaRy. a full color image formed by 4s 
superirrposing four color toner images) is trans- 
ferred from the intermediate transfer bell 46 to the 
recording medium S. The belt cleaner 49 Is brought 
into contact with the intermediate transfa- belt 46 to 
remove toner still left on the intermediate transfer so 
belt 46 after the secondary transfer. 

(ix) The recording medium S passes through the 
fixing device 1 00, so that the toner image is fixed 
thereon. Thereafter, the recording medium S is 
directed to a predetermined position (the sheet ss 
receiving portion 71 vrtien the print mode is not the 
both-side print mode, and the switch-bad< path 63 
and the return path 64 when it is the both-eide print 



mode). 

[01121 To be more specific, when the image is 
formed on only the top side or surface (first surface) of 
the recording mecfium, the toner image is transferred 
onto the first surface of the recording medium S that is 
sup»plied from the sheet supplying unit 50 at the second- 
ary transfer portion T2. After fixed by the fixing device 
100, it is discharged into the sheet receiving portion 71 
by way of the sheet discharge path 61 or 62. A path 
select mechanism (not shown) is provided at an 
entrance 60A of those paths 61 and 62. The path select 
mechanism selects the sheet discharge path (61 or 62) 
to which the recording medium S is to be transported. 
[0113] When the image is formed on both sides 
(first and second sides or surfaces) of the recording 
medium, the toner image is transfen^ed, at the secorid- 
ary transfer portion T2, onto the first surface of the 
recording medium S which fed from the sheet supplying 
unit 50. And it is fixed by the fixing device 100. After the 
fixing, the recordir^ medium enters the sheet discharge 
path 61 or 62 (switch-back path 63), and transported in 
the reverse direction through the return path 64, and 
transported back to the secondary transfer portion T2 
by the gate roller pair G at a predetermined timing, and 
the toner image Is transferred aJso onto the second sur- 
face of the recording medium. Thereafter, the fixing 
device 100 fixes the toner image also onto the second 
surface, and the resultant recording medium is dis- 
charged onto the sheet receiving portion 71 by way of 
the sheet discharge path 61 or 62. 

(1st Embodiment) 

[0114] Rg. 2 is a view schematically showing a 
major portion of a fixing d^ce 100 which cor^titutes a 
first emixxliment of the present invention. Fig. 3 is a 
side view showing a major portion of the fixing device. 
[01 IS] One of the features of the first embodiment 
resides in that an oil application width of an oil applica- 
tion mechanism is shorter than the width of an endless 
t>eJt Another feature of the embodiment resides in that 
a heating width of a heating mechanism is shorter tiian 
the oil application width of an oil application mechanism. 
Another feature of the embodiment resides in that a 
heat distritHJtion along the heating width direction is pro- 
filed such that an anplitude of temperature at the side 
ends of the endless he\X is lower than that at a cemral 
portion of the b^t 

[0116] The fixing device 100 includes an endless 
belt (a fixing belt) 1 10 as a rotary member to be circu- 
lated, a pressure roller 120 as a rotary member to be 
brought into pressing contact with the endless belt 1 10, 
a backjp roller 130 as a badup member for supporting 
the endless beh 1 10 from the inner side thereof at the 
press contact portion, a heating roller 140 for heating 
the endless belt 1 10, the heating roller t>eing disposed 
along the widthwise direction of the endless belt 110, 
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and an oil roller 150 as an oil application mechanism for 
applying release oil or separating agent onto the sur- 
face of the endless belt 110. The endless belt 1 10 is 
suspended between the backup roller 130 and the heat- 
ing roller 140. 

[0117] The drive roller for rotating the endless belt 
110 and the respective rollers may be any of rollers 
other than the oil roller 150. In the embodiment, the 
pressure roller 120 is used as the drive roller. 
[01 18] The pressure roller 1 20 is driven to rotate in 
the direction of an arrow (i.e., a counterdockMdse direc- 
tion) in Fig. 2 by a drive mechanism, not shown, (drive 
gear 260 in Pig. 18) provided in the main body of the 
image forming apparatus, and the bacKup roller 130, the 
endless belt 1 10, the heating roller 140 and the oil roller 
150 rotate in a follower manner. Specifically, the endless 
belt 110 and tlie backup roller 130 are pressed against 
the pressure roller 120, and the endless belt 110 and 
the backup roller 130 follow in rotation the pressure 
roller 1 20. The endless belt 1 1 0 Is wound on the heating 
roller 140. and the heating roller 140 follows in rotation 
the endless belt 110. The oil roller 150 is pressed 
against the endless belt 110, and the oil roller ISO fol- 
lows In rotation the endless belt 110. 
[0119] The endless belt 110 Is formed such that a 
surface layer (for example, a silicone rubber layer), 
which exhibits good release characteristics frorn record- 
ing media and toner, is formed over a surface of a belt 
base of a thin member of metal .(such as nickeO. In Fig. 
2, reference numeral 112 is a, thermistor for sensing a 
temperature on a surface portion of the endless belt 110 
where the belt is put on the backup roller 130. The ther- 
mistor 112 is located upstream of a press contact por- 
tion (fixing nip) N between the endless belt 110 and the 
pressure roller 120. 

(0120] The backLQ) roller 130 is formed with a core 
member 131 of metal and a relatively thinrelastic layer 
132 layered over the surface of the core member 131, 
Tlie backup roller 130 Is supported by a shaft 13ia of 
the core member 131 while being rotataisle with respect 
to a side plate 101 of the frame of the fixing device 100. 
The elastic layer 132 is preferably formed of a layer of 
silicone rubber, about 7 mm thicK and a low friction 
layer layered on the silicone rubber layer.. The low fric- 
tion layer may be formed by covering the elastic layer 
132wltl:ia PFAtube. 

[0121] The heating roller 140, shaped like a pipe, is 
made of a material having a good thermal conductivity 
(for example, aluminum). It contains a heating member 
141 as a heat source disposed therein. 
[0122] As shown in Fig. 3, in the embodiment, a 
length H (heating width measured in the widthwise 
direction of the endless belt 110) of a heating portion 
141 a Of the heating member 141 is shorter than a width 
0 Of dl application lormed by the oil roller 150. Also, in 

the embodiment a heat distribution when viewed in the 
heating width direction (widthvwse direction of the end- 
less belt 1 10) is profiled such that a temperature in each 



end portion H2 of the endless bell 1 1 0 is lower than that 
in a central portion Hi thereof. To obtain such a profile 
of the heat distrit>ution, in a case where the heating 
member 141 is formed of a spral nicrwome wire, a wind- 

e ing density of the nichrome wire In the central portion 
H^ is higher than in each end portion H2. 
[0123] The heating member 141 may be a halogen 
lamp. In other embodiments than the present emtxxli- 
ment, the heating member 141 may have a uniform heat 

10 disvasution over the heating width H. 

[0124] The heating roller 140 is capable of rapidly 
heating the endless belt 1 10 at a position where it is put 
on the endless belt 1 10. In the embodiment, the heating 
roller 140 Is constructed as a tension roller, and is urged 

IS in a straining direction (direction of an arrow F in Fig. 3) 
of the endless belt 110 by an appropriate urging mech- 
anism (144, see Fig. 7). In Fig. 3, reference numerals 
142 and 142 indicate flange portions or bearing mem- 
bers to which the urging mechanism is coupled. In f^g. 

20 2, reference numeral 143 represents a thermistor for 
sensing a temperature of the heating roller 140. 
[0125] The pressure roller 120 is formed of a pipe- 
like core member 121 having a good thermal conductiv- 
ity, a relatively thin, elast'c layer 122 which is formed on 

S5 the core member 121 and Is harder than the elastic 
layer 132 of the backi^ roller 130, and a surCace layer 
122a which is formed on a surface of the dastic layer 
122 and well separable from the recording media and 
toner. A halogen lamp 123 as a heat source is disposed 

30 within the core member 121. The halogen lamp 123 
serves as an auxiliary heating mechanism. 
[0126] The pressure roller 120 is rotatably sup- 
ported by a frame side plate 101 of the fixing de^^ice 
100, and K is rotated in the direction of an arrow in Fig. 

35 2 by a drive mechanism provided on the main body of 
the image forming apparatus. The pressure roller 120 is 
mounted non-movable in the radial direction. It is 
pressed against the backup roller 130 by the utilization 
of elastic forces of the elastic layer 122 and the elastic 

40 layer 132 of the backup roller 1 30i with the endless belt 
1 10 being interposed therebetween. The elastic layer 
132 of the backup roller 130 is thicker arid softer than 
the elastic layer 122 of the pressure roller 120. There- 
fore, the fixing riip N is deflected in a convex manner 

tfs toward the badoip rdler 130. In Fig. 2, reference 
numeral 124 designates a thermistor for sensing a sur- 
face temperature of the pressure roller 1 20. 
[0127] The oil roller 150 includes a shaft 151 and a 
thick, oil holder layer 152 fastened around the shaft 151 . 

50 The oil holder layer 152 is made of porous material or 
fibrous material. The oil holder layer 152 is impregnated 
with release oil. In order to adjust an oil application 
amount or secure a unifomi application of oil, the sur- 
face of the oil holder layer 152 is coated with a thin film 

55 Sheet having an oil permeability, such as a porous 
PTFE sheet 153. A hardness of the oil roller 150 is pref- 
erably JIS-A30° or smallw, more preferably JIS-A20' or 
smaller. 
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rni28l The Oil roller 1 50 is pressed agslr^t the ©rjd- 

^""^Mo Scw'dease oil. such as silicone oil. onto 

m^rJ 15^ desigr^tes a cleaning member made of 
?rorteTKe 10 cleaning the sortace of the o.l roller 
'lto it cleanlo member 154 Is pressed against the 
surface of the oil roller "ISO. 

toi29T Aframe101includesaguide102lorgu.d.^ .o 
a rSrding medium S having a 'on^^^-^S^ 

l^j 102 AS^e104a,Sasheet^schargero«« 
?W are provided downstream of the press contact por- 
lon N -rSefluide 104 guides the recording medium S of 
Stl^ tonS image has been fixed, to the sheet d-s- 
^Ime path 60. The respective thermistors are con- 
neS^ to the control unit (not shown) . TJe control ur« 
cSrols a value of current fed to ^J^^ ^^^^ 
sources i23 and 141 in accordance with a temperature 
sensed by the related thenmstor. 
101301 Next, dimensions of the endless belt 110 
and the respective rollers v.ill be descnbed w,th refer- 
ence to Fig. 3. 35 

B indicates a be»t width of Ihe endless beH 1 10. 
H indicates a length of a heating PO''»'°; '^^^j^*^ 
ing member 141 as a heat source of the heating 

roller 1 40. . . ■ - , c.» 

O represents a length of the oil holder layer 152 of 
the oil roller 150. viz.. an oil application width. 
P represents a maximum passing width of the 
recording medium S which may be supplied for the 
image forrrwtion. The image forming apparatus of 
this embodiment allows a recording medium of the 
A3 size as a maximum size to pass therethrough in 
a vertical orientation. Therefore, the maamum 
nassing width P of the recording medium S is a 
length of the short side of the A3 size recording 
medium (= a length of the iongiludnal srie of the 
recording medium of the A4 size). 
I irvdicates a maximum image-forming width within 
which an image may be formed on the recording 
medium. 

[01311 As seen from the above description, in the 
embodiment, the oil application width O of the (Jl appli- 
cation mechanism (oil roller) 150 is shorter than the 
width B of the endless belt 1 10 (B >0). 
[0132] The oil application width 0 is set to be 
shorter than the maximum passing width P of the 
rec»rding medium S that may be supplied for the image 
formation (P > O) . Further, it is set to be longer than the 



maximum image-forming width I withm which an image 
may be formed on the recording medium S (O >>) • 
^nce B > P > O > 1. This relationship will yield advan- 
eg^even when the heat distribution Is uniform over 
the heating width H. 

101331 As described above, a length (heating width 
rneSured along the widthwise direction of the ejr^^ 
belt 11) H of the heating portion I4la of the heawg 
member 141 is shorter than the oil application wKith O 
Of the oil roller 150 (O > H) . A heat distribution along the 
heating width direction (widthwise direction of the end- 
1^ belt 1 1 0) IS profiled such that a ^^^"^^ J^^^* 
eS portion H2 Of the endless belt 1 1 0 16 lower than that 
in a central portion HI thereof. 
[01341 Hence, B>P>0>H>1- 
[01 35] The fixing device thus constructed operates 
in the following way and has the following advantageous 
effects. 
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(101) A toner imago is formed on a recording 
medium S. and the recording medium S having the 
toner image thereon passes through the press con- 
tact portion N of the fixing device 100. which 
includes the endless belt 110 heated by the heating 
roller 140 as the healing mechanism, the pressure 
roller 1 20 as a rotary member on v>*iich the endless 
belt 110 is pressingly put. and the backup roller 130 
as a backup member for supporting the endless 
belt 1 10 on the inner side thereof at the press con- 
tact portion N between them. When passing 
through the press contact portion N. the toner 
image is heated and fused to bo fUed on the 
recording medium S. The fixing device 100 is pro- 
vided with the oil roller ISO as the oil awalicaiUon 
mechanism tor applying release oil on the surface 
of the endless belt 110. With this, an offset phe- 
nomenon hardly occurs. 

(102) The oil application width O of the oil applica- 
tion mechanism 1 50 is shorter than the belt width B 
of the endless belt 110. Therefore, the end portions 
of the surface of the endless belt 1 10 contains area 
portions not coated with oil (in the embodimem. the 
area portions 81 in Rg. 3) . The portions B1 serves 
as portions to block the spreading of the oil. There- 
foe'e the oil that has been applied onto the top side 
ct the endless belt 1 10 is prwented from flowing to 
the back side of the belt (at least the applied oil 
flowing to the back side of the belt is remarkably 
reduced in amount.). 

For this reason, according to the embodiment, 
not only in a case where the etxiless belt 110 is 
driven by the drive roller disposed on the inner side 
of the belt (for example. v*hen the backup roller 130 
is used as a drive roller), but also In a case v^ere it 
IS drive by a drive rofler located outsWe the belt(for 
example, when the pressure roller 120 is used as 
the drive roller), the endless belt is stably driven 
because of the presence of the area portions not 
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coated wKh oil, and as a result a fixing operation is 
also stable. 

(103) The healing width H o1 the heating roller 140, 
which is measured along the widthwise direction of 
the endless belt 1 1 0. is shorter than the oil applica- s 
tion width O of the oil roller 150. Further, the heat 
disuibution along the heating width direction ol the 
heating roller 140 is profiled such that a tempera- 
ture in each end portion of the endless belt 110 is 
lower than that in the central portion ol the endless- to 
belt 110. Therefore, the oil roller ISO is heated to a 
relatively high ternperature in the central portion Hi 
of the endless belt 110. artd it is heated to a rela- 
tively law temperature In the end portions H2 

thereof. , , ., 

For this reason, a relatively large amount of oil 
is applied to the central portion Hi of the endlesS 
bett 110. but a relatively small amount of oil is 
applied to the end portions H2 of the belt. 

Therefore, an area portion coated wrtth a smaU zo 
amount of oil is present in each of the end portions 
H2 on the surface of the endless belt 1 10. Those 
area portions function to block the spreadlnfl of a' 
relatively large amount of oil applied to the central ' 
portion H1 . Therefore, the oil applied to the top sur- « 
face of the endless belt 1 1 0 Is prevented from flow- 
ing to the back side of the endless belt 1 10 (at least 
the oil flowing lo the bacK side of the belt is remark- 
ably reduced in amount). 

Therefore, in the embodiment, not only in a. ao 
case where the endless belt 110 is driven by the 
drive roller disposed on the inner side the belt (for ■ 
example, the backup roller 130 is used as a drive 
roller), but also in a case where it is drive by a drive 
roller located ooiside the belt (for example, the " 35 
pressure roller 120 is used as the drive roller), the 
endless belt is stably driven and as a result, a stable 
fixing operation is secured. 
(104) Since the oil application width O is shorter 
than the maximum passing width P of the recording « 
medium S that may be supplied for image forma- 
tion, the embodiment has the folloviring advanta- 
geous effects in addition the advantageous effects 
of items (101), (102) and (103) described above. 

When a recording medium S that may be sup- « 
plied for the image formation is a recording medium 
of the maximum passing width P. the oil applied by 
the oil roller 150 is mostly absorbed by or trans- 
ferred to the recording medium S. Accordingly, the 
amount of the oil left on the endless belt 110 (par- so 
ticularly in its end portions) after the recording 
medium runs past is zero or extremely small. 
RocoitJing media of various sizes are supplied for 
the image formation. Accordingly, there is a case 
where a recording medium having a passing width ss 
shorter than the oil applicatton width 0 (for exam- 
ple, a recording medium SI having a smaller pass- 
ing width PI shorter than the oil application width O 



shown in Fig. 3 (e.g., a recording medium of B5 size 
placed in a vertical orientation)) is supplied for the 
Image formation, and oil is accumulated in area 
potions (indicated by A in Fig. 3) on the endless 
belt In this case, wrtien a recording medium S of the 
maximum passing width P is then supplied for the 
image formation and passes through the fixing 
device 1 00. the oil accumulated in the area portions 
A is mostly absorbed by or transferred to the 
recording medium of the ma»mum passing width. 
Therefore, the oil that is accurrrulated on the end- 
less belt 110 (particularly on its side end potions) 
after the recording medium runs past is also 
reduced to zero or remarkably reduced in anwunt. 

Therefore, the area portions B1 coaled v«th a 
little (or no) oil on the end portions (or edges) of the 
surface of the endless belt 110 is satisfactorily 
secured, and therefore, the oil applied to the top 
ade or surface of the endless belt 1 10 is prevented 
from flowing to the back surface thereof. 

Accordingly, in the embodiment, a further sta- 
tue fixing operation is ensured. 

(1 05) In the embodiment the oil application width O 
is longer than the maximum image-forming width 1 
on the recording medium S. In other words, the 
maximum image-forming width I is shorter than the 
Oil application vwdth O. Therefore, an offset phe- 
nomenon is prevented with certainly and a beautHul 
image can be reproduced. 

(106) Also in the embodiment, the oil application 
width O is shorter than the maximum passing width 
P of the recording medium S that may be supplied 
for the image formation, and it is longer than the 
maximum image-forming width I within which an 
image may be formed on the recording medium S. 
Therefore, the embodiment has the advantageous 
eHects of (104) and (105) above. 

Thus, according to this embodiment a more 
stable fixing operation is performed, the offset phe- 
nomenon is reliably presented, and a beautiful 
image is reproduced. 

(107) As recalled, the image forming apparatus of 
Rg. 1 is capable of forming toner Images on both 
sides ol the recording medium S. Therefore, some- 
times, a recording medium S having toner images 
formed on both sides thereof passes through the 
press contact porton N of the fixing device 100. 

The toner present on the recording medium S 
hinders the absorption of oH by the recording 
medium S. Accordingly, where toner images are 
formed on both sides of the recording medium S. oil 
Is less absorbed by the recording medium S when 
comparing with a case wrhere a toner image Is 
formed on only one skle of the recording medium S. 
In the case of the recording medium S having toner 
images on both sides thereof, an amount of oil flow- 
ing to the back side of the belt is large in the con- 
ventional fixing device, and hence the above- 
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mentioned slip occur easily. 

On the otlicr hand, in the embodiment the Oil 
application width O o1 the oil application mecha- 
nism is shorter than the belt width B of the endless 
belt 1 1 0. Therelore. a^en In the case of the record- s 
ing medium S having toner images on both sides 
thereof, a stable fixing operation is secured. 
(108) The embodiment is designed so as to satisfy 
at least the following two conditions: 1) the healing 
width H of the heating roller 1 40. which is measured io 
along the widthwise direction of the endless belt 
1 10. is shorter than the oil application width O of the 
oil roller l50. and 2) the heat distribution along the 
heating width direction of the heating roller 140 Is 
profiled such that a temperature in each end portion is 
H2 of the endless belt 1 10 is lower than that in the 
central portion Hi of the endless belt 110. There- 
lore, even wrhen loner images are formed on both 
sides of the recording medium S, a stable fixing 
operation is secured. 

(109) The Rg. 1 image forming apparatus is capa- 
ble of forming a full color image by superimposing 
toner of a plurality of different colors. Therefore, 
there is a case that a recording medium S having a 
full color image formed on one side thereof passes as 
the press contact portion N of the fixing device 1 00. 

As described above, toner present on the 
recordlns medium S hinders the ^sorption of oil by 
the recording medium S. Therefore, in a case 
where a full color image that results from the super- so 
imposing of toner of a plurality of diHerent colors is 
formed on the recording medium S. the recording 
medium S less absorbs the oil than in a case where 
only the monochromatic image is formed on the 
recording medium. In the case of the recording ss 
medium S having the full color image by superim- 
posing toner a plurality of colors, an amount of oil 
flowing to the back side of the belt is large in the 
conventional fixing de/ice. and hence, a possibility 
that the above-mentioned slip will occur more easily •«> 

is increased. .^^^^ 
On the other hand, the oil application v«dth O of 
the oil application mechanism is shorter than the 
belt width B of the endless belt 110. Therefore, 
even where a full color inr\age is formed by superim- ^ 
posing toner of a plurality of colors, a stable fixing 
operation is secured. 

(110) The embodiment is designed so as to satisfy 
at least the following two conditions: 1) the heating 
width H of the heating roller 1 40. which is measured so 
along the widthwise direction of the endless belt 
1 10. is shorter than the oil application width O of the 
oil roller 150. and 2) the heat distribution along the 
heating width direction of the heating roller 140 is 
profiled such that a temperature in each end portion 55 
H2 of the endless belt 1 10 is lower than that in the 
central portion H1 of the endless belt 110. There- 
fore, even when a full color image Is formed by 



superimposing a plurality of colors, a stable fixing 
operation is secured. 

TViis embodiment is capable of forming a stable 
full color image, and further forming (fixing) stable 
full color images on both sides of a recording 
medium S. 

The first erT*)odiment has the features and 
advantages as mentioned above, and additionally 
those which will be described in Items 401 to 405, 
407, 408. 411. 414 and 418. 

In the first embodiment, an oil absorbing mem- 
ber for absorbing on may be provided. For a 
mechanical arrangement preferred in providing the 
oil absorising member, reference is made to a sec- 
ond embodiment and its modifications. 

A blade for gathering oil may be additionally 
provided In the first embodiment An anangement 
prefen-ed for the provision of the gathering Wade, 
reference Is rrtade to a third enfljodiment. 

The first embodiment malros use of part of a 
layout of the backup roller, the pressure roller and 
the heating roller which is used in a fourth embodi- 
ment and its modification 1 . Howwer. it is under- 
stood that the roller layout of the f irst embodiment Is 
not limited to the described one txit any other suita- 
ble roller layout may be used for the first embodi- 
ment. For a preferred layout and construction of tlie 
oil roller, reference is made to the fourth embodi- 
ment and its modifications 1 and 2. 

In the first embodiment the backup roller may 
be urged toward the pressure roller, and it may be 
fixed in a radial direction. For a preferred mechani- 
cal arrangement preferred in fixing a axis-to-axis 
distance Ijetween the l>acl<up roller and the pres- 
sure roller, reference is made to a fifth embodiment 
and its modifications 1 and Z. 

The first embodiment has been described with 
reference to the fixing device of a type in which an 
endless belt is utilized. The features of the first 
embodiment may be applied to the fixing device of 
another type in which a pressure roller and a fixing 
roller are contacted with each other to form a nip as 
shown In Fig. 21. That is. the oil application mecha- 
nism may apply oil onto a fixing roller 190. wid in 
this case a dimensional relationship between the oil 
application mechanism 150 and the endless belt 
no as explained with reference to the first embodi- 
ment may be applied to a dimensional relationship 
between the oil application mechanism and the fix- 
ing roller 190. Further, the features of the heat 
^plication mechanism 141 as explained wriih refer- 
ence to the first embodiment may be applied to a 
heating mechanism 193 and/or an auxiliary heating 
mechanism 123 of the fixing device shown in Fig. 
21. 
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(Second Embodiment) 



[01361 Rg- * is a view schematically showing a 
major portion of a Hwng device 100 which constitutes a 
second embodiment of the present invention. Fig. 5 is a 
side view showing a major portion of the fixing device. 
One of the key features Of the second embodiment 
resides in provision of an oil absortJing member. In Figs. 
4 and 5. like or equivalent portions are designated by 
like reference numerals in Figs. 1 to 3. 
(01 37] A fixing device 1 00 includes an endless belt 
110. an pressure roller 120 as a rotary member to be 
brwght into pressing contact with the endless belt 110. 
a bacl<up roller 130 as a backup member for supporting 
the endless belt 110 on the inner side thereof at the 
press contact portion K a heating roller 140 for heating 
the endless belt, an oil roller 150 as an oil application 
mechanism for application the surface of the endiess 
belt 110 with release oil. and an oil absorbing roller 170 
as an oil absorbing member. The endless belt HO 
extends around the backup roller 130 and the heating 
roller 140. 

[0138] The drive roller for rotating the endless belt 
110 and the respective rollers may be any of rollers 
other than the oil roller 150 and the oil absorbing roller 

1 70. In the embodiment, the pressure roller 120 is used 
as the drive roller. 

[01 391 Since the oil absorbing roller 1 70 is pressed 
against the endless belt 1 1 0, the oil absorbing roller 1 70 
tolkjws the endless belt 110 in rotation. 
[0140] The oil absort>ing roller 170 is located down- 
stream of the press contact portion N as viewed in the 
circulating direction of the endless belt 1 1 0 of which the 
surface is coated with release oil, but upstream of the oil 
application position l60a by the oil roller 150. 
[0141] The oil absorbing roller 170 includes an oil 
absorbing layer 172 which is fastened around e shaft 

171. The oil absorbing layer 172 is made of porous 
material or fibrous material (for example, felt), v^lch Is 
excellent in release oil absorption. 

[0142] The oil absorbing roller 170 is pressed 
against the endless belt 110 by an appropriate urging 
mechanism (175 in Fig. 7). and rotates in a follower 
manner to absorb release oil adhering to the surface of 
the endless belt no. 

[0143] TWs oil absorbing roller 170 is brought into 
contact with the endless belt 1 1 0 at a position where the 
endless belt 1 10 is put on the backup roller 130. Specif- 
ically, the oil absorbing roller 170 is pressed against the 
backup roller 130 with the endless belt no being Inter- 
posed therebetween, by an urging mechanism. 
[0144] In this embodiment, a halogen lamp is used 
as a heating member 1 41 . and a heat distribuuon of rt is 
substantially uniform over the heating width H. 
[01451 Next, dimensions of the endless belt 110. 
the respective rollers and the like will be described with 
reference to Rg. 5. 

[0146] C indicates a length of an oil absorbing layer 



172 of the oil absorbing roller 170, viz.. an oil absorbing 
width. 

[0147] As seen from Fig. 5, in the second embodi- 
ment, the length C ol the oil absorbing roller 170 is set 
6 to be longer than a maximum passing width P of a 
recording medium that may be supplied for the image 
formation (C > P). Accordingly, the oil absorbing roller 
170 comes in contact with the endless belt 110 at least 
1) at end portiorre Pe of a passing area of a recording 
TO medium S of which the passing wWth (= maximum 
passing width P) is the largest of those recording media 
that may be supplied for the image formation, and 2) at 
portions of the belt corresponding to portions Pel 
respectively extended outward beyond the'end portions 
75 Pe when viewed in the widlhwise direction, whereby it 
absort>6the oil. 

[0148] The length C of the oil absoit>ing layer 172 of 
the oil absorbing roller 170 is shorter than the belt viridth 
B of the endless belt HO (B > C). Therefore, both side 
20 end portions 1 72a of the oil absorbing layer 1 72 as an 
oil absorbing member as viewed in the wkJthwise direc- 
tion of the endless belt 110, respectively, are located 
within the side edges 111. 

[0i49] The length dimensions may be sumrriarized 
25 8S B > C > O > i. Where the oil absorbing roller 170 is 
provided, C > P suffices for the maximum passing width 
P of the recording medium. Hence, P>0>lorO>P> 
I will do. 

[01 50] The thus constructed fixing device has the 
so foik)wlng useful results. 
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(201) Further, for the endless belt 1 10 of which the 
surface is coated with release oil, the oil absorbing 
roller 170 for absorbing the oH on the surface of the 
endless belt 110 is provided at a position located 
downstream of the fixing nip N tuA upstream of the 
oil application position 150a of the oil application 
roller 150 as viewed in the circulating direction o the 
endless belt 110. With provision of the oil absortaing 
roller 170. even if. after passing the f ixing nip N, the 
oil adheres to the surface of the endless belt 1 1 0 at 
a position located downs stream of the fixing nip N, 
it is absorbed by the oil absorbing roller 170 at a 
position k)cated upstream of tfie oil application 
position 150a. 

Therefore, the oil is prevented from being accu- 
mulated on the endless Iselt 110 and f tewing onto 
the back side of the endless belt 110 (at least the 
amount of oil flowing onto the back side of the end- 
less belt is considerably reduced). Further, occur- 
rence of a slip of Ihe endless belt 110 relative to the 
rollers ard the recording medium can be prevented 
since no chI is accumulated on the endless belt. 

More specifically, area portions El and E2 in 
Fig. 5 indicate area portions of oil OV adhering 
thereto. That is, oil 01 of the oil application width O 
applied by the oil application mechanism 150 
reaches the press contaa portion N. its central por- 
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!ion is absoitjed by the recording medium S, and 
remains on and adheres, as surpius oil OV, to the 
surface ct the endless belt liO at a region located 
downstream of the press contact portion N. 

Even If the oil 01 ' having passed the press con- s 
tact portion N adheres to the surface ot the endless 
belt 1 10 at a location downstream of the press con- 
tact portion N. the oil OV is absortDed by the oil 
absorbing roller 170 located upstream of the oil 
application posiljon 1 50a. '° 

There is a little chance that oil is accumulated 
on the endless belt 110 (oil 01 is additionally 
applied to surplus oil) and as a result, it flows onto 
the back side of the endless belt iiO (at least the 
amount of oil flowing onto the back side of the end- )6 
loss belt is considerably reduced). Further, occur- 
rence of a slip of the endless belt 1 10 relative to the 
rollers and the recording medium can be prevented. 

For this reason, in the embodiment, when the 
endless belt HO is driven by the drive roller dis- 20 
posed on the inner side the belt (for example, when 
the backup roller 130 is used as a drive roller), it is 
natural that the endless belt Is stably driven and as 
a result, a stable fixing operation is secured. The 
same thing is true also when it is drive by a drive iS 
roller located outside the belt (for epcample. the 
pressure roller 120 is used as the drive roller). 

(202) The oil absorbing roller 170 is brought into 
contact with the endless belt 110 at a position 
where the endless belt 110 is put on the roller. 30 
Because of this, the oil absorbing roller 170 is relia- 
bly brought into contact with the endless belt 110. 
Therefore, the oil absorbing is ensured on the end- 
less beK 1 10. 

(203) Since the width C of the oil absorbing roller ss 
170 when viewed In the widthwise direction of the 
endless belt 1 10 Is selected to be larger than the 
maximum passing width P of the recording medium 
that may be supplied for the image tornrtatlon. oil 
(e.g., surplus oil Ol") that was not recorded on or <o 
not transferred to the recording medium S is 
absorbed by the oil absorbing roller 170. without 

fail. . , 

Therefore, a more stable fixing operation is 

ensured. ^ 

(204) The oil absortjing member is formed with the 
oil absorbing roller 170 which absorbs oil while 
being in contact with the endless belt 1 10 and rotat- 
ing in a follower manner. Therefore, a chance of 
damaging the endless bell 1 10 is lessened and a so 
wear of the same is reduced. 

(205) Both the side end portions 172a of the oil 
absorbing roller 170 as viewed in the widthv«se 
direction of the endless beh 110. respectively, are 
located within the side edges 111. Even 11 oi) which ss 
has been once absorbed by the oil absorbing roller 
170 leaks for some reason or other, there is less 
chance that the leaWng oil flews to the back side of 



the endless belt 110 (at least the amount of the 
leaking oil is remarkably reduced). 

Accordingly, a more stable fixing operatton is 
ensured. 

In association vflth the endless belt 110 of 
which the surface is coated with release oil. the oil 
absorbing roller 1 70 for absorbing oil on the surface 
of the endless belt 110 is provided downstream 0I 
the press contact portion N in the circulating direc- 
tion of the endless belt but upstream of the oil appli- 
cation position 150a by the base oil applfcation 
mechanism. Provision of such an oil absoibing 
roller Is effective in preventing the oil flowing to the 
back side of the endless belt 110 and the relative 
slip of the endless belt to the rollers and the record- 
ing medium. 

The second embodiment has the features and 
advantages already described in Henis 101, 102, 
105, 107 and 109. and those which wUI be 
described in items 401 to 405. 407. 408. 411. 414 
and 418. 

in the second enlxxliment. an oil absoitoing 
member may be provkled downstream of the oil 
application mecharasm. For a mechanical arrange- 
ment prelen-ed in providing the oil absorbing mem- 
ber, reference is made to a modification 4 of the 
second embodiment. 

A blade for gathering oil may be additionally 
provided in the second embodimert. For a mechan- 
ical arrangement preferred in providing the gather- 
ing blade, reference is made to a third erntsodiment 
The second errixxliment makes use of part of 
a layout of the backup roller, the pressure roller and 
the heating roller which is used in a fourth embodi- 
ment and its modification 1 . However, it is under- 
stood tKiat the roller layout ot the first embodiment is 
not limited to the described one but any other suita- 
ble roller layout may be used for the first embodi- 
ment. For a preferred layout and construction of the 
oil roller, reference Is made to the fourth embodi- 
ment and its modifications 1 and 2. 

In the second embodiment, the backup n>ller 
may be urged toward the pressure roller, and it may 
be fixed in a radial direction. For a preferred 
mechanical an-angement prefen-ed in fixing a axis- 
to-axis distance between the backup roller and the 
pressure roller, reference is made to a fifth embodi- 
ment and its modifications 1 and 2.- 

(Modifkiailon 1 ) 

[01 51 ] Fig. 6 is a fragmentary sectional view show- 
ing a modification 1 of the second embodiment of a fix- 
ing device according to the present invention. In the 
figure, like or equivalent portions are designated by like 
reference numerals and characters in the figures 
referred to in the description of the first embodiment of 
the invention. 
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[0152] A difference of the modification 1 from the 
second embodiment resides in that the oil akjsortsing 
roller 1 70 as an oil absorbing member is different in con- 
figuration from the corresponding one in the second 
embodiment. 

[0153] As shown In Fig. 6, a feature of the oil 
absorbing roller 170 resides in that it comes in contact 
with the endless belt 1 10 only 1) at end portions Pe of a 
passing area of a recording medium of which the pass- 
ing width (= maximum passing width P) is the largest of 
those recording media that may be supplied for the 
image formation, and 2) at portions of the belt corre- 
sponding to portions Pel respectively extended out- 
ward beyond the end portions Pe when viewed in the 
widthwise direction, whereby it absorbs the oil. 
(0154] To be more specif ie, the oil absortHng layer 
172 of the oil absorbing roller 1 70 includes large diame- 
ter portions 172b and a small diameter portion i72e 
interconnecting those large diameter portions 172b. 
Only the large diameter portions 172b are brought into 
contaa with the endless belt 110. When an amount of 
oil absorbed by the large diameter portions 172b 
reaches a predetermined level of amount, it creeps to 
the small diameter portion 172c and is held there. 
[0155] 'Recording media of various sizes are sup- 
plied for the Image fonnaiion. Accordingly, there is a 
case where a recording medium of which the passing 
width (PI in Figs. 6 and S) is shorter than the width W 
between the large diameter portions 172b is supplied to 
the fixing device and oil remains in an area out ol the 
passing width P1 but within the width W. In this case, 
when a recording' medium S of the maximum passing 
width P is then supplied for the image formation and it 
passes through the fixing device 100. the residual oil is 
almost all absorbed by or transferred to the recording 
medium S. ■ 



(206) In the modification 1. the oil absorbing- mem 
ber comes in contact with the endless belt 1 10 only 
1) at end portions Pe of a passing area of a record- 
ing medium of which the passing width (= maximum 
passing vwdth P) is the largest of those recording 
media that may be supplied for image formation 
thereon, and 2) at portions off the belt correspond- 
ing to portions Pel respectively extended outward ^ 
beyond the end portions Pe when viewed in the 
widthwise direction, whereby it atjsorbs the oil. The •• 
oil (e.g., surplus oil Ol') that was not absorbed by or 
not transferred to the recording medium S having 
the maximum passing width P Is effectively so 
absorbed by the oil absortjing roller. 

(207) In the modrtlcation, the oil absorbing roller 
1 70 is not brought into contact vnth the endless belt 
110 within the passing area of the recording 
medium having the maximum passing width P {- ss 
area within a distance W between the large diame- 
ter portions 172b). Therefore, a chance of damag- 
ing the endless belt 110 is lessened and a wear of 
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the same is reduced. 

The modification 1 of the second embodiment 
has advantageous effects similar to those of the 
second embodiment, and the advantageous effect 
of item (211) to be described later. 

(1) The modification 1 of the second embodi- 
merrl employs the oilabsotbing roller 170 for 
the oil absorbing member located downstream 
of the press contact portion N but upstream of 
the oil roller 150. The oil absorbing member 
may be a pad-like member made of material 
excellent in oil absorption (see Fig. 9), such as 
felt. 

(2) The provision of the small diameter portion 
1 72e is not essential to the modification 1 . 

(3) In the modificatSon 1 of the second embodi- 
ment, the oil absorbing member 170, which is 
located downstream of the press contact por- 
tion N but upstream of the oil roller 150, may be 
brought into contact with the endless belt at a 
position other than the position where the belt 
is put on the roller (see Fig. 7). 

(4) The oil absorbing memberl70 may be 
brought into contact with the pressure roller 
120, not the endless belt 110 (see Rg. 7). In 
this case, the roller may be used as a rotary 
member to be heated, in place of the endless 
belt 110 (see Fig. 21). 

(Modification 2) 



[0156] Fig. 7 is a diagram schematically showing a 
fixing device 100 which a second modification of the 
second embodiment, in the modification 2. the endless 
belt 110 extends around three end rollers 130. 160 and 
140. 

[01571 Any Of the rollers 130, 160 and 140 may be 
used for a drive roller for rotating the endless belt 110 
and those rollers. In the modification, the roller 160 is 
used for for the drive roller. The roller 130 Is constructed 
as a backup roller as a backup member for supporting 
the endless belt 110 from the inner side thereof In order 
to form a press contact portion N between the endless 
belt 110 and the pressure roller 120. The roller 140 is 
constructed as a heating roller as a heating mechanism 
for heating the endless belt 110. and also as a tension 
roller for applying a tension to the endless belt 110. 
[0158] The pressure roller 120 Is urged to the 
backup roller 130 by means of an urging mechanism 
125, through a bearing member 126 intervening there- 
between. Accordingly, the pressure roller 120 is pressed 
against the backup roller 130 by means of the urging 
mechanism 125, in a state that the endless belt 1 10 is 
interposed between them. . 

[0159] The oil roller ISO rotates in a follower man- 
ner while being pressed against the endless belt 1 1 0 by 
means of an appropriate urging mechanism 155, with a 



36 



Copied from 11665479 on 06/15/2005 



71 



EP 1 022 622 A2 



72 



bearing member 154 intervening therebetween, 
whereby It appiies. for example, silicone oil tot he sur- 
face of the endless belt 110. The sheet supplying unit 
50 18 pressed against the endless belt no at a location 
between the drive roller 1 60 and the heating roller 1 40. 5 
[0160] The oil absorbing roller i70 is located down- 
sveam of the press contact portion N as viewed in the 
rotational direction of the endless belt 1 10 of which the 
surface is coated with release oil. but upstream of the oil 
application position I50a by the oil roller 1 50. »" 
[0161] The oil absorbing roller 170 is pressed 
against the erxJiess belt 1 10 through an appropriate 
bearing member 174 by an appropriate urging mecha- 
nism 175. and rotates In a follower manner to absorb 
release oil adhering to the surface of the endless belt is 
110. 

[0162] The oil absorbing member 170 is brought 
into contact with the endless belt at a poation other than 
the position where the endless belt 110 is put on the 
roller, viz., between the drive roller 160 and the oil appli- eo 
cation mechanism 150 in this embodiment. 
[01631 Fig. e is a diagram showing dimensions of 
the endless belt 110 and the related rollers. As seen, 
the length dimensions of those components maybe 
summarized as: B > C > O > I. C > P suffices for the 16 
maximum passing width P of the recoreling medium. 
Hence, P > O > I or O > P >l will do. 

(208) The modification 2 has the advantageous 
effects of a), b). e). g). i). k). m) to o) already 30 
described, and further the following advantageous 
effects. The oil absorbing member 170 is brought 
Into contact with the endless belt 110 at a position 
other than the position where the endless belt is put 
on the roller upstream of the oil application position ss 
i50a, and over the entire oil application width O of 
the oil application mechanism 150. With the contact 
of them, a state of the endless belt 1 1 0 is stabilized 
at a position before it reaches the oil application 
position 150a. and creases that are llltely to be to 
formed on the endless belt 1 10 are lessened in their 
state. Therefore, a good oil application state Is 
obtained- 

The modHioation 2 has also the features and 
advantages already desaibed in items 101, 102. 45 
105. 107. 109. 201. 203. 204 and 205. and those 
which will be described in items 401 and 405. 

In the modification 2. an oil absorbing member 
may be provided downstream of the oil application 
mechanism. For a mechanical arrangement pre- so 
ferred in providing the oil absorbing member, refer- 
ence is made to a modification 4 of the fourth 
embodiment. 

A blade for gathering oil may be additionally 
provided in the modification 2. A mechanical ss 
arrangement preferred in providing the gathering 
blade, reference is made to a third embodiment 

Iri the rrradificalion 2. the length of Ihe oil appli- 



cation mechanism is shorter than the belt width. A 
mechanical arrangement and layout which are pre- 
ferred in realizing such a dimensional relation, ref- 
erence is made to a modification 2 of a fourth 
embodimem of the invention. 

In the modification 2. the pressure roller is 
urged to the backup roller by means of the urging 
mechanism. Instead of this, a axis-to-axis distance 
between the backup roller arxl the pressure roller 
may be fixed. For a preferable mechanical arrange- 
ment for the fixing of the axis-to-axis distance, refer- 
ence is made to a fifth embodiment and its 
modifications 1 arKi 2. 

The features described with reference to Rgs- 
14 and IS may be applied to this modification 2. 

(Modification 3) 

[0164] A difference of a modification 3 of the sec- 
ond embodiment from the mocfification 2 is that as Indi- 
cated by a phantom line 1 70' in Fig. 7. the oil absorbing 
roller 1 70 as an oil absortsing member is not associated 
with a rotary member (in this case, the endless belt 1 10) 
of which the surface Is coated with release oil, but is 
associated with the pressure roller 120 as a rotary 
member (the other rotary member) of which the surface 
is not coated with release oil, and it absorbs oil trans- 
ferred from the surface of the photosensitive member 
urat 10 onto the surface of the pressure roller 120. 
[0165] In the thus eonstnjcted fixing device, oil 
applied on the surface of the endless belt 1 10 as the 
one of tiie rotary members is transferred onto tfi© pres- 
sure roller 120 as the other rotary memtjer. If no meas- 
ure is taken, there is a chance that oil is accumulated on 
both end portions of both the rotary members (areal 
portions indtaated by El and E2 in Fig. 8 and their near 
portions) where those members are noi in contact with 
the recording medium S. 

[01 66] In the modification 3, the oil absorbing mem- 
ber 170' for absorbing the oil having been transferred 
from the endless belt 110 surface to the roller Is pro- 
vided in association with the pressure roller 120 of 
which the surface is not coated with release oil. There- 
lore, the oil on both the rotary merrijers is absorbed by 
the oil absorbing merrtoer 170'. With the pressure roller 
120 intervening therebetween. 
[01 67] Th erefore. there is no chance that oil is accu- 
mulated on the rotary menders 110 and 120. The result 
is that a slip occurring relatively between the driving 
rotary member and the rotary member follower or 
between the rotary member and the recording medium 
is prevented and a stable fixing operation is ensured. 
[0168] The modification 3 of the second embodi- 
ment has also advantageous effects similar to those of 
the modification 2. 

(1) While the modification 3 empk>ys the endless 
belt 110 for a first rotary member to be heated, a 



37 



Copied from 11665479 on 06/15/2005 



73 



EP 1 022 622 A2 



74 



roller may be used for the same (see Fig. 21). 

(2) While the mcxllf ications 2 and 3 each employ the 
oil absorbing roller 170 for an oil absorbing mem- 
ber, the oil absorbing member may be a pad-llks 
member made of maferial excellent in oil absorp- 
tion (see Figs. 9 and 10). such as felt. 

(3) In the modifications 2 and 3. the rollers shown in 
Fig. 6 may be used for the oil absorbing rollers 170 
and 170" . In this case, the small diameter portion 
172c Is not essential. 

(Modification 4) 



[01691 Fig- 9 is a diagram schematically showing a 
fixing device 100 v/hich a modification 4 of the second 
embodiment. Fig. 1 0A is a development partly omitted, 
showing a major portion of the fixing device. F.g. 10B is 
a sectional view of the fixing device when viewed in the 
direction of an arrow "b" in Fig. 1 0A, 
10170] In the modification 4, an oil absortjing pad 
170" is used for the oil absorbing member 170. 
[0171] The oil absort)ing pad 170" is located down- 
stream of the press contact portion N as viewed in the 
rotational- direction of the endless belt HO of which the 
sutlace is coated with release oil. but upstream ol the oil 
application position 150a by the oil roller 150. 
(0172] ■ The oil absorbing pad 170" is formed with a 
support plate 176 and an oil absorbing layer 172- fas- 
tened onto the support plate 176. The oil absorbing 
layer 172'" is made of porous maferial or fibrous material 
(for example, felt), which is excellent in release oil 
absorption. 

10173] The oil absorbing layer 172" includes a pair 
of contact portions 1 72b" which are brought into contact 
with endless bell no at portions thereof which are 
coated with oil by both ends 150b of the oil application 
roller 150, to thereby absortj the oil as part of oil 01 
applied by the oil application roller 150. and an oil holder 
portion 172c", which interconnects the contact portions 
172b". for holding the oil absorbed from those contact 
portions I72b" in a state that it is not brought into con- 
tact with the endl ess belt 1 1 0. 

(01741 The oil absorbing pad 170" is brought into 
pressing contact with the endless bell 1 10 by an appro- 
priate urging mechanism 175, with the support plate 
176 inten/ening therebetween, and slidably contacts 
with the endless belt 1 10. The th\* arranged oil absorb- 
ing pad 170" absorbs, by the contact portions 172b'-. 
only the oil 02 applied to the belt surface by the ends 
150b of the oil application roller, which the oil is part of 
oil 01 applied by the oil application roller 150. 
[0175] Dimensions of the endless belt HO. the oil 
absolving roller 170 and the like will be described with 
reference to Fig. 10. 

[017G] D1 and D2 indicate the lengths of the contact 
portions 172b" of the oil absorbing layer 172" of the oil 
absorbing pad 1 70". viz.. oil absorbing widths. 
(0177] As seen from the figure, the oil absorbing 



roller 170 comes in contact with the endless laelt HO at 
least at portions (araal portions Dl and D2) of the belt 
corresponding to portions respectively extended out- 
ward beyond the end portions Pe when viewed in the 
e widthwise direction, whereby it absorbs the oil. tiie end 
portions Pe being those of a passing area of a recording 
medium S of which the passing width (= maximum 
passing width P) is the largest of those recording media 
that may be supplied for the image formation. 
70 (01781 In the modification, the oil appltaation width 
O of the oil application roller 150 is shorter than the belt 
width B ol the endless belt 110. Both side edges 172a" 
of the oil absorbing pad 1 70" as viewed in the widthwise 
direction of the endless belt 1 10 are located within the 
IS 9'de edges 111 of the endless belt 110. 

[0179] A application width (■ P in this modification) 
of a part of the oil 01 applied by the oil application roller 
150. which is not absortjed by the oil absorbing roller 
170. is selected to be longer than the maximum image- 
20 forming width I witf^n vAr\\dt\ an image may be formed on 
the recording medium S. 

[0180] The thus constructed modification 4 of the 
second embodiment has the following advantageous 
effects. 

25 

(209) In the modification 4, the oil absorbing pad 
170" is provided, wiMeh is located downstream of 
the press contact portion N as viewed in the rota- 
tional direction of the endless belt 110 of which the 
30 surface is coaled with release oil, but upstream of 
the oil application position 1 50a by the oil roller 1 50. 
and absorbs only the oil 02 applied to the beil sur- 
face by the ends 150b of the oil apfrtication roller, 
and forms part of oil 01 applied by the oil apptk:a- 
ss tion roller 1 50. Therefore, of oil 01 applied by the oil 
application roller 150, the oil 02 applied to the belt 
surface by the ends 1 5Cb of the oil applk»tion roller 
is absortjed by the oil absorbing pad 170". 

When a relatively large amount of on is applied 
M by the ends 150b of the oil application roller 150, 
the oil 02 is absorbed by the oil absorbing pad 1 70" 
before it reaches the press contact portion N. For 
this reason, in this modification, no oil is accumu- 
lated at the ends of the rotary member, while the oil 
4S accumulation tiiereat is inevitable in the convention 
art. 

The result is that a slip occurring relatively 
between the driving rotary member (in this case, 
endless belt 110) and the rotary member follower 
so (in this case, the pressure roller 120) or between 
the rotary member and the recording medium S is 
prevented, and a stable fixing operation is ensured. 
(210) The oil absorbing roller 170" comes in contact 
with the endless belt 110 at least at portions (areal 

ss portions Dl and D2) of the belt corresponding to 
portions respectively extended outward beyond the 
end portions Pe when viewed in the widthwise 
direction, whereby it absorbs the oil, the end por- 
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tions Pe being those of a passing area of a record- 
ing medium S of which me passing width (= 
maximum passina width P) Is the iargest of those 
recording media that may be supplied for the image 
forination. Therefore, the oil that Is not absortsed by s 
the recording medium S of he maximum passing 
width P or not transferred to the same in the fixing 
device not provided with the oil absorbing pad 1 70", 
is effectively absorbed before it reaches the press 
contact portion N, 'o 

Accordingly, the present modification can per- 
form a f ixing operation more stably. 

Additionally, K is noted that the oil absorbing 
pad 170" is not in contact with the endless belt 110 
in a zone within the passing area P of the recording is 
medium S of the maximum passing width V (the 
zone = the entire range of the passing area P in this 
modification). Therefore, a chance of damaging the 
passing area P of the endless belt 110 is lessened 
and a wear of the same is reduced, 

(211) The oil absorbing member 170" indixies a 
pair of contact portions 172b" and an oil holder por- 
tion 1 72c". which interconnects the contact portions 
172b"'. The contact portions 172b" are brought Into 
contact with endless belt 110 at portions thereof zs 
which are coated with oil by both ends I50b of the 

oil application roller ISO. to thereby absorb the oil 
02 as part of oil 01 applied by the oil application 
roller 150. The oil holder portion 172c' holds the oil 
absorbed by the oil absorbing layer 1 72" in a state so 
that it is not brought Into contact with the endless 
belt 110. When an amount of oil absorbed by the 
contact portions 172b" increases to a predeter- 
mined level of amount, H moves from the contaa 
portions 172b" to the oil holder portion 172C". and 9S 
is held there. 

Accordingly, the amount of oil that can be 
absorbed by the oil absorbing pad 170" is 
increased when comparing with the fixing device 
provided with only the oil absorbing layer 1 72". « 

(212) A application width ( = P in this modification), 
viz., a width of oil entering the press contact portion 
N. of a part of the oil 01 applied by the oil applica- 
tion roller 150. which is not absorbed by the oil 
absorbing roller 170, is selected to be longer than 45 
the maximum image-forming width I within which an 
image may be formed on the recording medium. 
Therefore, an offset phenomenon is prevented 
without fail. 

(213) As recalled, the image forming apparatus of so 
Fig, 1 is capable of forming toner images on both 
sides of the recording medium S. TTierefore. some- 
times a recording medium S having toner images 

on both sides passes through the press contact 
portion N of the fixing device 100. ss 

The toner present on the recording medium S 
hinders the absorption of oH by the recording 
medium S. Accordingly, where toner Images are 



formed on both sides of the recording medium S. oil 
is less absorbed by the recording medium S when 
comparing with a case where a toner image Is 
formed on only one side of the recording medium S. 
In the case of the recording medium S having toner 
images on both sides thereof, the above-mentioned 
slip is easier to occur In the conventional fixing 
device. 

On the other hand, in this modification, at least 
the oil absorbing pad 170" is provided, which is 
located downstream of the press contact portion N 
as viewed In the rotational direction of the endless 
belt 11 0 of which the surface is coated with release 
oil, but upstream of the oil application position 150a 
by the oil roller 150, and absortss only the oil 02 
applied to the belt surface by the ends 150b of the 
oil application roller and is part of oil 01 applied by 
the oil application roller 150. Therefore, even in the 
case where the toner images are formed on both 
sides of the recording medium S. a stable fixing 
operation is ensured. 

Thus, the fixing device is capable of forming 
(fixing) images on both sides of the recording 
medium S through a stable fixing operation. 
(214) The Fig. 1 image fomiing apparatus is capa- 
Ue of form a full color image by superimposing 
toner of a plurality of different colors. Therefore, 
there is a case that a recording mediums having a 
full color image formed on one side thereof passes 
the press contact portion N of the fixing device 100, 
As described aloove, toner present on the 
recording medium S hinders the absorption of oil by 
the recording medium S. Therefore, in a case 
where a full cofor Image ttiat results from the super- 
imposing of toner of a plurality of different colors is 
formed on the recording medium S. the recording 
medium S less absort)s the oil than in a case where 
only the monochromatic image is ■formed on the 
recording medium, in the case of the recording 
medium S having the full color linage by superim- 
posing toner a plurality of cotore. the atiove-men- 
tioned slip will occur more easily. 

On the other hand, in this modification, at least 
the oil absortjing pad 170" is provided, which is 
located downstream of the press contact portion N 
as viewed in the rotational direction of the endless 
belt 1 10 of which the surface is coated with release 
oil. but upstream of the oil application position I50a 
by the oil roller 150, and absorbs only the oil 02 
applied to the belt suriace by the ends 150b of the 
oil application roller and is part of oil oi applied by 
the oil application roller 150. Therefore, even in the 
case where a full color image by superimposing 
toner of a plurality of colors is formed on the record- 
ing medium S, a stable fixing operation is ensured. 

Thus, the fixing device is capable of forming a 
stable full color image, and further forming (fixing) 
full color images on both sides of the recording 
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medium S through a stable f Wng operation. 

The modification 4 has also the features and 
advantages already descrbed in items "101. 102. 
207, and those which will be described in items 401 

and 405. * 

In the modification 4, an oil absorbing member 
may be provided downstream Of the «l application 
mechanism. For a mechanical arrangement pre- 
ferred in providing the oil absorbing member, refer- 
ence is made to a modification 2 of the fourth »o 
embodiment 

In the modification 4, the pressure roller Is 
urged to the backup roller by means of the urging 
mechanism. Instead of this, a axis-to-axis distance 
between the backup roller and the pressure roller fff 
■smay be fixed. For a preferable mechanical arrange- 
rhem for the f ixing of the axis-to-axis distance, refer- 
ence Is made to the fifth embodiment and its 
modifications 1 and 2. 



(1) In the modification 4. an oil alworbing roller 
170 shown In Fig. 11 (similar in construction to 
the corresponding one in Fig. 6) maybe used 
for the oil absorbing member 170. The oil 
absorbing layer 172 includes a pair of large ss 
diameter portions 172b and a small diameter 
portion 172c, which Interconnects those large 
diameter portions 172b. The oil absorbing layer 
172 is brought into contact with endless belt 
1 10 at portions (02) thereof which are coated so 
with oil by both ends 150b of the oil application 
roller ISO, to thereby absorb the oil las part of 
oil 01 applied by the oil application roller 150 
(Fig. 3). The small diameter portion 172c holds 
the oil absorbed by the large diameter portions as 
1 72b In a state that it is not brought into contact 
with the endless belt 110. 

The oil absorbing roller 170 absorbs only 
the oil (02) coated by the ends 150b of the oil 
application roller 150, which is part of the oil 40 

(01) coated by the oil application roller ISO, by 
use of the large diameter portions 172b in a 
state that the oil absorbing roller 170 is pressed 
against the endless belt 110 by an appropriate 
urging mechanism with its shaft 171 interven- « 
ing therebetween, and rotates in a follower 
manner. When an amount of oil absorbed by 
the large diameter portions 172b reaches a 
predetermined level of amount, it creeps from 

the large diameter portions 172b to the small so 
diameter portion 172c, and is held there. 

The oil absorbing member 170 is formed 
with a roller which absorbs the oil in a state that 
It is pressed against the endless belt 110 and 
rotates in a follower manner. Therefore, a 55 
chance of damaging the endless belt 110 is 
lessened and a wear of the same is reduced. 

(2) \A/hile in the modification 4, the endless belt 



110 Is used for a first rotary member to be 
heated, a roller may be used lor the same (see 
Rg, 2A), 

(3) In this modification 4, a blade mechanism 
which will be described with reference to the 
fourth embodiment may be added to a position 
upstream or downstream of the oil absorbing 
mechanism 170". 

(4) The features which will be described with 
reference to Figs. 14 and 15 may be applied to 
this modification 4. 

< Third Entxxliment) 

[01 81 ] One of the major features of a third embodi- 
ment of the present invention resides in that a blade for 
gathering oil. which is applied to portions of the surface 
of the endless belt by the ends of the oil application 
roller 1, toward a central portion of the belt surface. In 
Figs. 12 and 13, reference numeral 180 designates a 
blade 180. 

[0182] The blade leo is located downstream of the 
press contact portion N as viewed in the rotational direc- 
tion of the endless belt 110 ot which the surface is 
coated vtrith release oil, txjt upstream of the oil applica- 
tion position ISOa by the oil roller ISO. 
[0183] The blade 180 is supported on a frame (for 
example, 101) o< a fixing device 100 by an appropriate 
supporting member 151 . A bottom 182 of the blade 160 
is pressed against the endless b«K 1 10. 
[0184] To more specific, a pair of biades 160 are 
disposed such that when viewed in a direction at a right 
angle to the belt surface Cm Fig. 13). a distance between 
the paired blades 180 increases from the bonom to the 
top. The blades 180 ga:thers oil 02. which is applied to 
portions of the belt surface by the ends 150b of the oil 
application roller ISO and is part of oil 01 applied the 
oil application roller 1 50, toward a central part of the sur- 
face of the endless belt 110. The blades 1B0 comes In 
contact with the endless belt 110 at portions (areal por- 
tions D1 and D2 in Fig. 13) of the belt corresponding to 
portions respectively extended outward beyond the end 
portions Pe, when viewed in the widtlTwise direction, 
which the portior« are those of a passing area of a 
recording medium S of which the passing width (= max- 
imum passing width P) is the largest of those recording 
media that may be supplied for the image formation, 
and gathers the oil 02 to within the maxinwm passing 
width P. 

[0185] Dimensions of the endless belt 110, the 
blades 180 and the like will be descrbed with reference 

to Fig. 13. 

[0186] DV and D2' indicate the contact lengths of 
the blades 1 80 and the endless belt 1 10 when viewed in 
the Circulating direction of the endless belt 1 10. 
[01S7] An oil length (= P in this embodiment) after 
the oil is gathered by the blades 180 is selected to be 
longer than the maximum image-forming width I within 
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which an image may be tormed on the recording 
medium S. 

(301) In the third embodiment, the blades 180 are 
provided which is located downstream of the press s 
contact portion N as viewed in the circulating direc- 
tion of the endless belt 1 10 but upstream o1 the oil 
application position 150a by the oil roller 150. and 
which gathers oil 02. which is applied to portions of 
the belt suflace by the ends 1 50b of the oil applioa- f e> 
tion roller 1 50 and forms part of oil 01 applied by the 
oil application rdier 1 50, toward a central part of the 
surface of th« endless belt 110. Therefore, the oil 
02 which is applied to portions of the belt surface 
by the ends 1S0b of the oil application roller 150 16 
and forms part of oil 01 applied by the oil applica- 
tion Follor 150, is gathered toward a central part of 
the surface of the endless belt HO by the support 
merrtoer 180. 

When a relatively large amount of oil is applied zo 
by the ends 150b of the oil application roller 150, 
the oil 02 is gathered toward the central part of the 
endless belt 1 10 by the blade 180 before it reaches 
the press contact portion N. For this reason or • 
. other there is less chance that the oil applied to the ss 
surface of the endless belt 1 10, in particular the oil 
02 which" is applied to portions of the belt surface 
by the ends 150b of the oil application roller 150, 
flows to the back side of the endless belt 1 10 (at 
least the amount of such oil is remarkably reduced) 30 

Therefore, in the image forming apparatus of 
the embodiment, when the endless belt 110 is 
driven by the drive roller disposed on the inner side 
of the belt (for example, by the drive roller 1 60) . ft is as 
natural that the endless belt Is stably driven and as 
a result, a stable fixing operation Is secured. The 
same thing is true also when it is drive by a drive 
roller located outside the belt (for example, the 
pressure roller 1 20 is used as the drive roller). 
(302) The blades 180 comes in contact vwth the 
endless belt 110 at portions (areal portions D1 and 
D2 in Fig. 13) of the belt con-esponding to portions 
respectively extended outward beyond the end por- 
tions Pe, when viewed in the widthwise direction, is 
which the portions are those of a passing area of a 
recording medium S of which the passing width (= 
maximum passing width P) is the largest of those 
recording media that may be supplied for the Image 
formation, and gathers the oil 02 to at least within so 
the maximum passing width R When a recording 
medium that may be supplied for the image forma- 
tion is a recording medium S of the maxmum pass- 
ing wridth P, the oil gathered towart the central part 
of the surface of the photosensitive member unit 10 ss 
is almost all absorbed by or transferred to the 
recording medium when it passes through the fixing 
device 100. Recording media of various sizes are 



supplied for the image formation. Accordingly, there 
is a case where a recording medium of a small 
passing width is supplied to the fixing device and oil 
remains in an area out of the passing width. In this 
case, when a recording medium S of the maximum 
passing width P is then supplied for the image for- 
mation and it passes through the fixing device lOO, 
the residual oil is almost all alDSorbed by or tranv 
-ferred to the recording medium S of the maximum 
passing width P, however. 

When a relatively large amount of oil 02 is 
applied by the ends ISOb of the oil application roller 
150, there is a lesser chance ttiat the oil 02 flows to 
the back side of the erxjless belt 1 10. As a result, a 
more stable fixing operation is secured. 

(303) An oil length (= P In this embodiment) after 
the oil is gathered by the blades 180 Is selected to 
be longer than the maximum inrage-fbrmlng width 1 
within which an image may t>e formed on the 
recording medium S. With this feature, the offset 
phenomenon is prevented with certainty. 

(304) As recalled, the image forming apparatus of 
Pig. 1 is capable of forming toner images on both 
sides of the recording medium S. Therefore, sorne- 
times a recording medium S having toner images 
on both sides passes through the press contact 
portion N of the fixing device 100. 

The toner present on the recording medium S 
hinders the absorption of oil by the recording 
medium S. Accordingly, whore toner inrvages are 
formed on both sides of the recording medium S, oil 
Is less absorbed by the recording medium S when 
comparing with a case where a toner image is 
tormed on only one side of the recording medium S. 
In the case of the recording medium S having toner 
images on both sides thereof, the alxjwe-mentloned 
slip Is easier to occur In the conventional fixing 
device. 

On the other harxJ. in this embodiment, at least 
the blades 1 80 are provided which is located down- 
stream of the press contact portion N as viewed in 
the rotational direction of the endless belt 110 of 
vtrhich the surface Is coated with release oil txit 
upstream of the oil application position ISOa t>y the 
oil roller 150, and vvhich gathers oil 02, which is 
applied to portions of the belt surface by the ends 
150b of the oil application roller 150 and is part of 
oil 01 applied by the oil application roller 150, 
toward a central part of the surface of the endless 
t)elt 110. Therefore, even in the case where toner 
innages are formed on both sides of the recording 
medium S, a statde fixing operation is secured. 

Thus, the fixing device Is capable of forming 
(fixing) images on both sides of the recording 
medium S through a siable fixing operation. 
(305) The Rg. 1 image forming apparatus is capa- 
ble of form a full color image by superimposing 
toner of a plurality of different colors. Therefore, 
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there is a case that a recorcfing medium S having a 
fdi color Image formed on one side thereof passes 
the press corrtact portion N of the fixing device 100. 

As descrit>€d atjove. toner present on the 
recording medium S hinders the alasorption of oil by s 
the recording medium S. Therefore, in a case 
where a full color image that results from the super- 
imposing of toner of a plurality of different colors is 
formed on the recording medium S, the recording 
medium S less absorbs the oil than in a case where io 
only the monochromatic image is formed on the 
recording medium. In the case of the recording 
medium S having the full color image by superim- 
posing toner a plurality of colors, the above-men- 
tioned slip will occur more easily. is 

In this embodiment, at least the blades 180 are 
provided which is located downstream of the press 
contact portion N as viewed in the rotational direc- 
tion of the endless belt 11 0 of which Ihe surface is 
coated v^rtth release oil but upstream of the oil appli- zo 
■ cation position 150a by the oil roller 150, and which 
gathers oil 02. which is applied to portions of the 
belt surface by the ends 1 50b of the oil application 
roller 150 and is part of oil 01 applied by the oil 
application roller 150. toward a central part of the as 
. surface of the endless belt ii0. Therefore, even in 

• the case where a full color image by superimposing 

• toner of a plurality of colors is formed on the record- 
ing medium S, a stable fixing operation is secured. 

Thus, the fixing device is capable of forming a ao 
stable full color image, and further forming (fixing) 
•full color images on both sides of the recording 
medium S through a stable fixing operation. 
.. .The third embodiment has also the features 

• and advantages already described in items 1 01 and ss- 

• 102, and those which will be described in items 401 
and-405. 

In the third embodiment, an oil absortDing mem- 
ber may be provided downstream of the oil applica- 
tion mechanism. For a mechanical arrangement « 
preferred In providing the oil absorbing member, 
reference is made to a mocfification 2 of the fourth 
embodiment. 

..• In the third embodiment, the pressure roller is 
urged to the backup roller by means of the urging 45 
mechanism. Instead of this, a axis-to-axis distance 
between the backup roller and the pressure roller 
may be fixed. For a preferable mechanical arrange- 

• mentfor the fixing of the axis-to-axis distance, refer- 
ence Is made to the fifth embodiment and he so 
modifications 1 and 2. 

The features which will be described with refer- 
ence to Rgs. 14 and IS may be applied to the third 

• embodiment. 

55 

( Fourth Embodiment) 

[0188] Rgs. 14A and 14B schematically show a 
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major portion of a fixing device 100 v4iich is a fourth 
embodiment of the present inventioa The fourth 
embodiment of the irrvention concerns a preferred 
anBngement of the backup roller, the pressure roller 
and the heating raller, and a preferred anangement of 
those rollers when the fixing device is provided with an 
oil application mechanism. 

10189] Specifically, one of the features of the fourth 
embodiment resides in that the oil application roller 150 
is located above an auxiliary heating mechanism 123 of 
the pressure roller 120 and downstream of the fixing nip 
N when viewed in the traveling or passing direction of 
the recording medium S. In this embodiment a release- 
agent holding portion 152 and a contact portion 153a 
are both located above the auxiliary heating mechanism 
123 of the pressure roller 120, and downstream of the 
fixing nip N when viewed in the traveling direction of the 
recording medium S. If rec^ired, one of the a release- 
agent holding portion 152 and the contact portion 153a 
may be located above the auxiliary heating mechanism 
123 of the pressure roller 120. and downstream of the 
nip N when viewed in the traveling direction of the 
recording medium S. 

[0190] One of the features of the embodiment 
resides in that when viewed in the axial direction of the 
backup roller 130. the rotational center 1140a of the 
heating roller 140 is located downstream of a straight 
line A connecting the rotational centers 130a and 120a 
of the backup roller 1 30 and the pressure roller 120 with 
respect to a passing direction (arrow S) of the recording 
medium passing through the fixing nip N. 
[0191] Another feature of the embodiment resides 
in that the oil application roller ISO is brought into con- 
tact with the endless t>elt at a position closer to the 
backup roller 130 than a mid position between a wind- 
ing-end positkin of the ervjiess belt onto the backup 
roller 130 and a winding-start position of the same onto 
the heating roller 140. viz., doeer to the pressure roller 
120. Specifically, a relation L1 > L2 is set up where LI is 
a distance from the contact position of the oil application 
roller 150 with the endless belt 1 10 to the winding-start 
position of the endless bell 110 onto the heating roller 
140, and L2 is a distance from the winding-end position 
of the endless belt 110 onto backup roller 130 to the 
contaa position of the endless belt 110 with the oil 
application roller 150. 

[0192] The fixing device 100 of this embodiment 
has the advantageous effects. 

(401) The fixing device includes the endless belt 
110 which circulates in a state that it extends 
around the heating roller 140 and the backup roller 
130, the pressure roller 120 which is pressed 
against the backup roller 130 with the endless belt 
1 1 0 intervening therebetween, to thereby form a fix- 
ing nip N, and the auxiliary heating mechanism 123 
for heating the pressure roller 120. Therefore, when 
a recording medium S having a ton^ image formed 
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thereon passes through the fixing nip N, the loner 
Image is fused and permanently dfl'wed onto the 
recording medium S. The fixing device further 
includes the release agent application roller 150. 
Because of this, an offset phenomenon rarely s 
occurs in which the toner image is transferred from 
the recording medium S to the endless belt 1 10. 
The release agent application roller 150 applies 
release agent onto (he endless belt 110 in a state 
that it comes in contact with the endless belt at a to 
position located downstream of the f ixing nip N but 
upstream of the heating roller 140. This feature 
eliminates such an desired situation that a temper- 
ature of the endless belt 110 heated by the heating 
roller 1 40 drops by applieation it with release agent i s 
before it reaches the fixing nip N. 
(402) in the fixing device 100, the oil application 
roller 150 is located atxjve an auxiliary heating 
mechanism 123 of the pressure rollw 120 and 
downstream of the fixing nip N when viewed in the 20 
passing direction (arrow S) of the recording 
medium S. Radiation heal and hot air stream that 
are derived from the auxiliary heating mechanism 
123 smoothly reach the release agent application 
roller 150 without any interruption by the bact«up ss 
roller 130 and the endless belt 110. 

The release agent application roller 150 Is 
directly heated not only by its contact with the end- 
less bell no but also by the radiation heat arxl the 
hot air stream from the auxiliary heating mecha- ao 
nism 123. For this reason, the release agent appli- 
cation roller 150 is relatively quickly heated in an 
initial stage of tt^e operation of the fixing dorice 100. 
Its temperature settles down quIcMy. 

When the recording medium S passes through as 
the fixing nip N and as a result, a temperature of the 
endless belt 1 10 becomes different in its wridthwise 
direction (perpendicular to the paper surface in Fig. 
1 4), and In this state the endless belt 1 1 0 comes in 
contact whh the release agent application roller ^0 
150, the temperature difference reflects a lesser 
influence on the temperature of the release agent 
application roller 150. As a result, the amount of 
release agent by the release agent application 
roller ISO becomes less different in the belt width « 
direction and hence a chance of formation of an 
irregularity on the fixed Image is lessened. 

Thus, the fixing device 100 has such an advan- 
tage effect that it hardly gives nse to a application 
irregularity of the release agent. so 

The advantageous effect is also obtained also 
in a case that at least one of the a release-agent 
holding portion 152 and the contact portion 153a of 
the release agent application roller 150 as release 
agent application medianism is located above the 55 
auxiliary heating mechanism 123 of the pressure 
roller 120 and downstream of the fixing nip N in the 
passing direction of the recording medium S. 



(403) in the embodiment, the release-agent holding 
portion 152 and the contact portion I53a of the 
release agent application rolla^ 150 as release 
agent application mechanism is located above the 
auxiliary heating mechanism 123 of the pressure 
roller 120 and downstream of the fixing nip N in the 
passing direction of the recording medium S. 
Therefore, the release-agent holding portion 152 
and the contact portion 15aa of the release agent 
application roller ISO are relab'vely quicMy heated in 
an initial stage of the operation of ttie f ixing device 
100. Their temperature settles down quieidy. 

Therefore, a chance that the temperature of the 
reiease-agern holding portion 152 and the contact 
portion 153a become different in the belt width 
direction is further lessened. As a result, a chance 
of causing a difference in the amount of application 
release agent when viewed in the belt width direc- 
tion is further lessened. The same thing is true for 
the formation of an irregularity in the fixed image. 

(404) In the emt>odirr)ent, v/hen viewed in the axial 
direction of the backup roller 130, ^e rotational 
center 11 40a of the heating roller 140 Is located 
downstream of a straight line A connecting the rota- 
tional centers 130a and 120a of the backup roller 
130 and the pressure rolter 120 with respect-to a 
passing direction of the recording medium passing 
through the fixing nip N. With this feature, the end- 
less belt 110 guides a hot air stream heated by the 
auxiliary heating mechanism 123 of the pressure 
roller 120 and increases its hitting on the release 
agent application roller 150. 

Accordingly, thie release agent applicEition 
roller 150 Is relatively quickly heated an an initial 
stage of the operation of the fixing device 100.' Its 
temperature settles down quickly. 

Therefore, a chance that the temperature 0' the 
release agent application roller 150 become differ- 
ent in the belt width direction Is further lessened. As 
a result, a chance of causing a difference in the 
amount of application release agent when viewed 
in the belt width direction is further lessened- The 
same thing is true for the formation of an irregularity 
in the fixed image. 

(405) The release agent application roller 160 also 
functions as a cleaning mechanism to remove toner 
offset to the erKlless belt 1 10. With this function, 
there is no chance that the toner offset to the end- 
less belt 110 is transferred onto the recording 
medium to impair the quality of the reproduced 
image. 

Meanwhile, in the conventional fixing - unit 
shown in Rg, 4, a tennperature rise of the oil appli- 
cation roller R4 is dull in the initial stage of the fixing 
unit operation. Because of this, improvement of the 
toner arresting capability of the oil application roller 
R4 is difficult. On the other hand, in this embodi- 
ment the oil application roller 150 is relatively 
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quickly heated in Ihe initial stage of the operation of 
the fixing device 100. Its temperature qiicMy rises. 
Also in the initial stage, an excellent cleaning per- 
formance by the oil application roller 150 is 
secured. s 

Further, the endless belt 110 is heated by the 
auxiliary heating mechanism 123 of the pressure 
roller 120 over a range Irom the fixing nip N to the 
oil application roller 150. Because of this, hardening 
of the toner offset to the endless belt 110 (viz., ■ io 
increase a fixing force of the toner to the endless 
belt 110) is innpeded, so that a rnore excellent 
cleaning performance is secured. 

(406) The oil application roller 150 is brought into 
contact with the endless belt at a position closer to is 
the backup roller 130 than a mid position between a 
winding-end position of the endless belt onto the 
backup roller 1 30 and a winding-start position of the 
same onto the heating roller 140, viz.. closer to the 
pressure roller 120. With this feature, the tempera- 20 
ture of the release agent application mechanism 
150 is stabilized earlier. 

(407) In the embodiment, when viewed in the axial 
direction of the backup roller 130, the rotational - 
center 1140a of the heating roller 140 is located ss 
downstream of a straight line A connecting the rota- 
tional centers I30a and 120a of the backup roller ' 
130 and the pressure roller 120 with respect to a 
passing direction of the recording medium passing 
through the fixing nip N. Therefore, a force F2 ad- ao 
ing on the backup roller 130, which caused by a 
tension of the endless belt 110 extending around 

the bad«jp roller 130 and the heating roller 140, is 
directed downstream with respect to the passing 
direction (direction of an arrow S) of the recording 3S 
medium. The resultant force of a force F1 acting on 
the backup roller 130 when it is pressed against the 
pressure roller 120 and the force F2 is also directed 
downward with respect to the passing direction of 
the recording medium. 40 

Therefore, as shown in Fig. 14B, the rotational 
center 130a of the backup roller 130 is deflected 
downstream with respect to the passing direction of 
the recording medium. 

Accordingly, a transporting force acting on the 45 
endless belt 1 10 at the fixing nip N is represented 
by forces F5 acting in directions in which the end- 
less belt 1 10 is spread outward at both sides of the 
recording medium S- 

As described above, the endless belt 110 is so 
compressed together between the backup roller 
130 and the pressure roller 120 by the strong force 
F1 . Therefore, the transporting force acting on the 
endless belt 110 at the fixing nip N has a large 
effect on the endless belt 110. s$ 

Accordingly, when the forces F5 to spread the 
belt 1 10 outward act at the fixing nip N, the endless 
belt 110 is not creased in a region located down- 



stream of the fixing nip N. Because of this, a uni- 
form contact is set up between the oil application 
roller ISO and the endless belt 110, and as a result, 
no irregularity is formed in the oil applied to the end- 
less belt 110. 

The endless belt 1 1 0 extends around the heat- 
ing roller 140 and the backup roller 130. Accord- 
ingly, its construction is relatively simple. 

In the fixing device 100 of this embodiment, an 
oil application irregularity can be prevented by a rel- 
atively simple structure. 

Also in a case where the backup roller 130 is 
used for driving the endless belt 110, when release 
agent is applied to the belt 11 0, it creeps to the back 
side of the belt. As a result the endless belt 1 10 is 
easy to slip at locations just before and after the fix- 
ing nip N. A force having a direction in which the 
endless belt 110 is thrust at a location vi/here the 
belt is put on the backup roller 130 is extremely 
small in contribution when comparing with a force 
having a direction in which the endless belt 110 is 
thrust at the fixing nip N. Also In a case v^re the 
pressure roller 120 is used tor driving the endless 
belt 1 10, the endless belt 1 10 follows in rotation the 
backup roller 130 at the fixing nip N, A force of the 
thrust direction acts similarly. In a location adjacent 
the f i)dng nip N, the transmission of a drive force by 
a position where the belt is put on the backup roller 
130 is not performed. Therefore, the force of the 
thrust direction is extremely small at the position 
where the belt is put on the backup roller. For this 
reason, the present Invention is valid for both the 
case of driving the backup roller 130 and the case 
of driving the pressure roller 120. 

(408) In the conventional fixing device, because of 
presence of creases of the belt, there is the possi- 
bility that toner fkiws out through the creases. On 
the other hand, in the fixing device of the emlMdi- 
ment, the belt is not creased and the oil application 
roller having a cleaning function is provided. 
Accordingly, a chance that toner flows out through 
the creases is substantially removed. 

(409) The oil application roller 150 is brought into 
contact with the endless belt at a position closer to 
the backup roller 130 than a mid position between a 
winding-end position of the endless belt onto the 
backup roller 1 30 and a winding-start position of the 
same onto the heating roller 140, viz., closer to the 
pressure roller 120. Therefore, the oil application 
roller 150 is in contaa with the endless belt 1 10 at 
a position near a position that it reaches immedi- 
ately after the belt passes through the fixing nip N 
while being spread outward by the nip. 

For this reason, the endless belt 110 does not 
crease easily, and as a resuK, formation of an irreg- 
ularity of the oil application is prevented more relia- 
bly. 

(410) Also in the embodiment, the oil application 
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roller 150 is located closer to the backup roller 130 
than the heafing roller 140. and the oil application 
roller ISO Is located below the heating roller 140. 
Therefore, the fixing device has the advantageous 
effects. 

Silicone oil is generally used for the release 
agent. The silicone oil is a polymer of organosl- 
loxane. An example of it is dimethyl silicone oil 
(polydimethyl siloxane) as a polymer of dimethyl 
siloxane. 

Accordingly, the silicone oil i$ a mixture of poly- 
dimethyl siloxane of polymer of different polymerW 
zation degrees and contains organosiloxane 
olygomer of low-molecular-weight component. 

For this reason, when the silicone oil is left at 
high temperature, the low-molecular-weight compo- 
nent evaporates, so that a viscosity o< the silicone 
oil increases. 

The amount of the release agent application 
applied by the oil application roller 150 depends on 
a viscosity of the release agent. Therefore, if the oil 
application roller 150 Is excessively heated by the 
heating roller 140, and the viscosity of the silicone 
oil excessively increases, the appl'icaiion amount of 
silicone oil decreases on the surface of the oil appli- 
cation roller 150 where it faces the heating roller 
140, in an extreme case, the entire surface of the oil 
application roller 150. A nonuniformity in the appli- 
cation of the release agent on the endless belt 110, 
brings about problems, such as, a gloss nonuni- 
formity of the image, and an offset of toner to the 
endless belt 110. 

In the embodment, the above problems are not 
created since at least the oil application roller 150 Is 
located closer to the backup roller 130 than- the 
heating roller 140. 

As described akxive, the silicone oil contains an 
alkyi group as a sutistituent group coupled to silicon 
(Si) (methyl group as a sutjstituent group in the 
case of dimethyl silicone oil). Many other substitu- 
ent groups may be used. An example of those sub* 
sthuent groups Is a called amino denatured silicone 
oil containing an amino group as part of the alkyI 
group). 

An affinity of the amino denatured silicone oil 
with the silicone oil is lower than that of dimethyl oil. 
Therefore, the amino denatured silicone oil is hard 
to penetrate into the silicone oil. 

For this reason, in a case that the silicone rub- 
ber is used as the surface layer of the endless belt 
110 or the pressure roller 120, if dimethyl silicone 
oil is used as release oil, the release agent is easy 
to penetrate into the surface layer of the endless 
belt 110 or the pressure roller 120. Therefore, it is 
necessary to increase the amount of its application. 
In this case, if the amino denatured silicone oil is 
used, the amount of the release agent application 
may be small since it ia hard to penetrate into the 



surface layer. 

When the amino denatured silicone oil is 
placed at high temperature, the amino group of the 
substituent group separates away from the amino 

s denatured silicone oil, and the amino denatured sil- 
icone oil deactivates Ot like the (fimethyl silicone oil, 
is easy to penetrate into the silicon rutjber, and as a 
result, the application of the release agent is nonu- 
niform, and a toner offset occurs). 

10 Further, when the amino group separates away 

from the amino denatured silicone oil. ammonia is 
generated. Accordingly, bad smell Is emitted and 
the fixing device and its peripheral members are 
corroded. 

is On the other hand, in the present emt>odiment 

is from the at>ove problems since at least the oil 
application roller 150 is k>cated closer to the badcjp 
roller 130 than the heating roller 140. In this 
respect, tfie fixing d»nce effectively operates when 

so the amino denatured silicone oil is used. 

(Modification 1) 

[0193] Figs. ISA and 1SB schematically show a 
es major portion of a fixing device which is a modification of 
the fourth embodiment of the present invention. In tPiose 
f igures, like or equivalent portions are designated by like 
reference numerals and cKiaracters used in the embodi- 
ment 

30 [01 94] As shown in Rg. 1 5B, an inclination 7 of a 
line arcumscribed line C drawn on the surfaces of the 
backup roller 1 30 and the heating roller 1 40 which are to 
be in contact with the oil application roller 150 is inclined 
toward the heating roller 140 (upward in the figure) and 

as toward the upstream side with respect to the passing 
direction (arrow direction Si) of the recording medium 
beyond a perpendicular line D passing through the rota- 
tonal center 120a of the pressure roller 120. 
[01 95] The inclination y is within a range from -4S"' 

40 to ■»45°, preferalsly -20" to +20°. 

[0196] The thus constructed nxxlification 1 of the 
fourth emtiodiment has the foliowing advantageous 
effects, in addition to tliose of the fourth embodiment. 

45 (411) The inclination y of a line drcumsaibed line C 
drawn on the surfaces of the backup roller 1 30 and 
the heating roller 140 whfch are to be in contact with 
the oil appficaiion roller 1 SO is inclined toward the 
heating roller 140 (upward In the figix^e) and toward 

so the upstream skJe with respect to the passing direc- 
tion (arrow direction S) of the recording medium 
beyond a perpendicular line D passing through the 
rotational center I20a of the pressure roller 120. 
Therefore, the influence of a vibration, wfiich is 

ss caused by the weight of the endless belt 1 1 0, on the 
fixing d»>'tce Is lessened. A contact state of the oil 
application roller 150 and the endless belt 110 is 
stable, so that the oil application nonunifomiity Is 
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further reliably prevented. 
(Modification 2) 

[0197] Fige. 16A and 1GB are diagram showing a s 
modification 2 of the fourth embodiment of the present 
invention. The modification 2 Is different from the modi- • 
fication 1 in that a first roller (heating roller) 140, which 
is located just downstream of an oil application position 
150a of a release-agent application^tension applying io 
mechanism (oil application roller) 150 as viewed in the • 
circulating direction of the fixing belt 110, is provided 
with guide rings 145 as restricting portions which come 
in contact with the side edges 11 1 of the fixing belt 1 10 
to restrict such a behavior of the traveling fixing belt 110 is 
as to move aside. 

[0198] The release-agent applicalionAension apply- . 
ing mechanism 1 50 is deigned to have a length shorter 
than the width of the fi»ng belt 1 10. A hardness of the 
oil application roller 1 50is J IS-A30° or lower. 20 
[0199] The modHication 2 has the following advan- 
tageous effects. 

(412) The first roller 140, which is located Just.-' 
downstream of the press contact portion 150a of a zs 
release-agent application/tension applying mecha-i. 
nism 150 as viewed in the circulating direction of •• 
the fixing belt 11O, is provided with guide rings 145 

as restricting members which come in contact with . 
the side edges 1 1.1 of the fixing belt 1 10 to restrict .so 
such a behavior of the traveling fixing belt 1 1 0 as to • 
move aside. Therefore, the behavior of the traveling 
fixing belt 1 1 0 as to move aside is restricted. 

(413) Further, as shown in Fig. 16B, the release- ■:• 
agent applicalionAension applying mechanism 150 ss 
is brought Into pressing contact with the fixing bell-' 

at a poeition closerto the pressure roller 120 than a 
mid position between a winding-start position of the 
fixing belt 110 onto the first roller 140 and a wind- 
ing-end position of the fixing belt 1I0 onto on the 40 
second roller 130. which is located just upstream of • 
the first roller 140. In the modification, both sides of 
the fixing belt are bent at the press contact portion 
150a of the release-agent application/tension 
applying mechanism 150 (the bending of those « 
sides is denoted as 1 15), and when the fixing belt is 
wound on the first roller 140. a degree of the bend- 
ing 115 is smaller than that In a case where the 
release-agent application/tension applying mecha- . 
nism 150 is located at a position closer to the first so 
roller 140 than the mid position. 

Accordingly, a stress that is generated, as men- 
tioned above, in the belt side edges 115 of the end- • 
less belt 110 when the endless belt is wound on the 
first roller 140 and the bending is removed is also ss 
small. As a result, the belt side edges and their vic- 
inal portions are rarely damaged. 

As described above, in the fixing device of the 



modification, the above-mentioned slip is hard to 
occur, a stable iwng operation is performed, and 
the fixing belt is no broken easily. 
(414) When the force F5 to expand the fixing belt 

1 1 0 outward acts on the belt at both sides of Oie fix- 
ing nip N, a sag is hard, by the action of the force 
F5, to occur in the widthwise direction in the fixing 
belt 110 at a downstream location of the fixing nip 
N. Therefore, a degree of bending at each of the 
both side edges 1 15 of the endless belt 110 of the 
oil application roller 150 is small. 

For this reason, a stress that is generated, as 
described above, in the side edges 111 when tiie 
fixing belt 1 10 is put on the first roller 140 end the 
bending is removed, is further reduced, and as a 
result, the vicinal portions of the k>elt side edges 

11 1 are harder to be damaged. 

Thus, in the fixing device of the modification, 
the above-mentioned slip is hard to occur, a statJie 
fixing operation is performed, and the difficulty of 
damaging the fixing belt is raised to a higher 
degree. 

(415) The release-agent applicationAension apply- 
ing mechanism 150 is an elastic roller and Its hard- 
ness is JIS-ASO' or less. Therefore, a chance of 
damaging vicinal portions of the side edges 1 1 1 is 
further reduced. 

Where the release-agent application/tension 
applying mechanism 150 is an elastic roller. If its 
hardness is JIS-A30° or greater, the bending 1 15 at 
both sides edges of the fixing belt at the press con- 
tact portion 150a of the release-agent applica- 
' tion/tension applying mechanism 150 is acute (an 
angle corresponding to a t>ending angle 6 in Fig. 
16C is large). On the other hand, its hardness is 
JIS-A30* or smaUer, the bending is gentle. 

Accordingly, In the fixing device of the modifica- 
tion 2, a stress that is generated, as described 
above. In the side edges 111 when the fixing belt 
110 Is put on the first roller 140 and the bending is 
removed, is further reduced, arKi as a result, the 
■ dannaging of the vicinal portions of the belt side 
edges 1 1 1 is harder. 

In the modification 2, when a rigid roller is used 
for the release-agent application/tension applying 
mechanism 150, the following mechanical arrange- 
ment is preferable. As shown Fig. 16C, the ends of 
the rigid roller 150 are each formed to have a 
curved surface of 0.1 mm or longer In radius (R = 
0.1mm or longer). When such a rigid roller (e.g., a 
roller made of metal or rigid synthetic resin) Is used 
for the release-agent application/tension applying 
mechanism ISO, the rigid roller 150 is brought into 
contact with an oil supply roller 156 as indicated by 
a phantom line in Fig. 16A, and in this state oil is 
applied to the related one. In the figure, reference 
numeral 154 Is a cleaning roller for cleaning Oie sur- 
face Of the rigid roller 150. 
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(416) Where the release-agent application/tension 
applying mechanism 150 is a rigid roiler. It each end 
of It iE shaped to have acute corners of which the 
radius is 0.1 mm or shorter, the bending 1 1 5 at both 
sides edges of the fixing belt at the press contact 5 
portion 150a of the reiease-agent application/ten- 
sion applying mechanism 150 (in this case, see a 
bending comer 115a (Fig. 16B)) is acute, and the 
possibility of damaging the bending corner 115a 
itself is increased, in addition to the damage by the 10 
above-mentioned stress. On the other hand, if it is 
shaped to have a curved surface of which the 
radius is 0.1 mm or longer, the bending corner 1 15a 
itself is not damaged easily. 

Thus, in the modification, the bending corner is 
115a itself is not damaged easily although the 
release-agent application/lension applying mecha- 
nism 150 is the rigid roller. A stress that is gener- 
ated, as described above, in the side edges 111 
when the fixing belt 1 1 0 is put on the first roller 1 40 so 
and the bending is removed, is further reduced, and 
as a result, the vicinal portions of the belt side 
edges 1 1 1 is more difficult to be dannaged. 

(Modification 3) 25 

[0200] Fig. 1 7 is a diagram schematically showing a 
modification 3 of the fourth embodiment Of the present 
invention. A difference of the modification 3 from the 
fourth embodiment resides in that a press contact mem- 30 
ber 150". which is shorter in width than the fixing belt 
110, is used in place of the release-agent applica- 
tion/tension applying mechanism 150. 
[0201] In the modification, the press contact mem- 
ber ISO' is formed with a cleaning roller for cleaning the as 
surface of the endless belt 110. Examples of other 
pressing members than it are a cleaning blade and a 
cleaning pad. 

[0202] The first roller 140. which is located Just 
downstream of the press contact portion 150a' of the ^0 
press contact member ISO' as viewed in the circulating 
direction of the fixing belt 1 10, is provided with restrict- 
ing members 145 wfiich come in contact with the side 
edges of the fixing belt 1 10 to restrict such a behavior of 
the traveling fixing beW 1 10 as to move aside (see Fig. 4S 
16). 

(417) The press contact member 150" Is shorter in 
length than the width of the fixing belt 110, and is 
pressed against the fixing belt 1 10 to apply a ten- so 
sion to the latter. The press contact member ISO' is 
brought into pressing contact with the fixing belt at 

a position closer to the pressure roller 1 20 than a 
mid position between a winding-start position of the 
fixing belt 110 onto the first roller 140 and a wind- as 
ing-end position of the fixing belt 110 onto on the 
second roller 130, which is located just upstream of 
the first roller 140. In the modification, both sides of 



the fixing belt are bent at the press contact portion 
lSOa' of the press contact member ISO', and when 
the fixing belt is wound on the first roiler 140, a 
degree of the bending (115 in Fig. 16B) is smaller 
than that in a case where the release-agent appli- 
cation/tension applying mechanism 150 is located 
at a position closer to the first roller 140 than the 
mid position. 

Accordingly, a stress that is generated, as men- 
tioned above, in the belt side edges of the endless 
belt 110 when the erulless belt is wound on the first 
140 and the bending is removed is also small. As a 
result, it rarely happens that the belt side edges and 
th«r vicinal portions are damaged. 

As described above, in the fixing device of the 
modification, the alTove-mentloned slip is hard to 
occur, the fixing belt is not broken easily, although 
the fixing device is prorvided with the press contact 
men*er 150" having the shorter length than the 
width of the fixing belt 110. 
(418) A tension (F2) applied to the second roller 
130 by the fixing belt 110 is directed to the down- 
stream side of the passing direction of the recording 
medium which passes through fixing nip N. T^lere- 
fore, as stated in the description of the effects of the 
modification 2, the fixing belt 1 1 0 is hardly deflected 
in the widthwise direction in a location downstream 
of the fixing nip N, a degree of the bending of both 
side edges of the fixing belt 1 1 0 at the press contact 
portion ISOa' of the press contact member 150' is 
small, so that the side edges of the endless belt 1 10 
are more resistive to its damage. 

(1) In the fourth errtxxliment and its modifica- 
tions have described using a case where the 
fixing belt extends around two rollers. It is read- 
ily understood that the present invention is 
applicable to a case where the fbdng belt 
extends around more than three end rollers. 

(2) In the fourth embodiment and its modifica- 
tions, the parting-agent applicationAension 
applying mechanism 150 is an oil application 
roller 1 50; however, it may be an oil application 
pad. 



In the fourth embodiment and its embodiments 
1 and 2, a axis-to-axis distance between the 
tiackup roller and the pressure roiler maybe fixed. 
Preferable mechanical arrangements for the fixing 
of the axis-to-axis distance will tie described by use 
of the fifth emtxxliment and Ks modifications 1 and 
2. 

{ Fifth Embodiment) 

[0203] A fifth embodiment of the present invention 
relates to a support structure of the rollers in a fixing 
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device, and one of the features of the embodiment 
resides: in that a distance between the shafts of paired 
rollers being in pressing contact with each other (for 
instance, an pressure roller and a bad^up roller) is fixed. 
[0204] ' The pressure roller ISO includes a core s 
member 131 o1 metal (see Rg. l9A)and a relatively thin, 
eiastid' layer 132 layered over the surface of the core 
member 131 (see Fig. 19A). As shown in Fig. 18. a shaft 
131a df'the core member 131 is rotatably supported, by 
a bearlhg member 1 33, on a side plate 51 of a frame 50 io 
of the fixing device. 

[0205] The elastic layer 132 is preferably formed 
with a layer of silicone rubber, about 7mm thick, and a 
low frict'on layer layered on the silicone rubber layer. 
The low friction layer may be formed by covering the is 
elastic- layer 132 with a PFAtube. 
[0206]-' The pressure roller 120 is formed with a core 
member lai (for instance, an iron pipe) shaped like a 
pipe and having a good thermal conductivity (see Rg. 
19A), ail elastic layer 122 (see Fig. 19A) formed on the lo 
surface of the core member 121, and a surface layer 
122a \vhlch is formed over the surface of the elastic 
layer -122 and is made of material exhibiting good 
release characteristics for recording material and toner. 
A halogen lamp 1 23 as a heat source is contained In the ss 
core member 121. The elastic layer 122 Is thinner than 
the elastic layer 132 of the bacl<up roller 130 or made of 
material which is harder than that of the elastic layer 
132 ofrthe backup roller 130. In the embodiment, the 
elasticlayer 122 is a silicone rubber layer of about 1 mm so- 
thick, 'ahd it is coated with fluorine latex to form the sur- 
face layer 122a thereon. 

[0207] ■= As shown in Fig. 18, the pressure roller 120 
is rotatably supported, by a bearing member 126 (Fig, 
1 9A),' on the frame side plate 101 of the f ixing device. A 35 
gear 126 provided at the end of the pressure roller 120 
is in mesh with a drive gear 260 provided in the main 
body of the image forming apparatus, whereby the pres- 
sure roller 120 is driven to rotate. 

[02081- As described above, in the embodiment, the do 
axis-to^axis distance between the pressure roller 120 
and the backup roller 130 is fixed by use of the frame 
side plate 101. Specifically, the pressure roller 120 and 
the l5acl<up roller 1 30 are rnounted vi^hile being Immova- 
ble in the axial direction. The pressure roller 120 is ^ 
pressed againsi the backup roller 130 in a state that the 
endless belt no Is iriterposed therebetween, by the uti- 
Irzation-of elastic forces of the elastic layer 122 of the 
pressure roller 120 and the elastic layer 132 of the 
backup roller 130. For the press contact portion N. the so 
elastic layer 132 of the backup roller 130 is thicker than 
the elastic layer 122 of the pressure roller 120, and is 
easy to deform (or soft and is easily deformed) . 
Because of this, it is shaped protruded toward the 
backup' roller 130. 

[0209] The thus constructed fixing device has the 
following advantageous effects. 



(501) The axle-to-axis distance between the pres- 
sure roller 120 and the backup roller 130 is fixed, 
and at least one of the rollers (in this Instance, both 

rollers) includes an elastic layer. Therefore, a press- 
ing force acting between both the rollers, viz.. the 
pressure roller 120 and the backup roller 130. is 
obtained by reaction force to the compression force 
of the elastic layer, viz., the elastic force of the elas- 
tic layer, 

(502) Since the axis-to-axis distance between the 
pressure roller 120 and the backup roller 130 is 
fixed, a parallelism deviation between both the 
shafts is readily secured. 

Therefore, a noticeable deviation of the trans- 
portation direction of the erxlless belt 1 1 0 Is not cre- 
ated by both the rollers at the press contact portion 
N between the pressure roller 120 and the backup 
rolia- 1 30. As a result, the endless belt 110 does not 
aease easily and is not damaged easily. Accord- 
ingly such a force as to move the endless belt 110 
in its width direction (arrow F^S in Rg. 16) is hard to 
generate. Hence, the surface of the endless ttelt 
110 is little deteriorated, and this leads to elonga- 
tion of the life of the endless belt 1 10. 

(503) Since the axis-to-axis distance between the 
pressure roller 120 and the backup roller 130 is 
fixed and are Immovable, when a relatively thick 
recording medium, for example, passes through the 
press contact portion N between both the rollers, 
the elastic layers are greatly compressed in accord- 
ance with the thickness of the passing recording 
medium. Therefore, the pressing fcirce at the press 
contact portion N and the wklth of the same (see W 
in Rg. 7) when a relatively thick recording medium 
passes through tiie press contact ponfon are larger 
than those when a relatively thin recording medium 
passes therethrough. 

Accordingly, when a relatively thick recording 
mecfium passes through the press contact portion 
N, a larger pressing force and heal are applied to 
the recording medium for a long time. 

Thus, in the fixing device of the embodiment is 
capable of satisfactorily fixing a toner image even 
on a relatively thick recording medium in accord- 
ance with a thickness of the recording medium, 
without any special changing of fixing conditions. 

As described above, when the fixing device of 
the embodiment is used, the endless belt 110 does 
not crease easily, and its IHe is elongated. A toner 
image can be formed even on a relatively thick 
recording medium in accordance with a thickness 
of the recording medium, without any special 
changing of fixing conditions. 

(Modification 1 ) 

[0210] Rg. 19 is a view schematically showing a 
modification 1 of the fifth embodiment. Rg. 1 9A is a side 
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view of tiie modification, and Fig. 198 is a cross sec- 
tional view taken on line b - b in Fig. 19A. 
[0211] One of the features of the modification 1 of 
the fifth embodiment resides in that a side plate 101 of 
a frame 105 for fixing the axie-to-axis distance between 
Ihe rollers is divided into two first and second side plates 
106 and 107 in order to secure an easy assembling of 
Ihe f Ddng unit. 

[021 2] The f ir^t side plate 1 06 is used for supporting 
the backup rollar 130, and has a hole 106a for support- 
ing a bearing member 133. 

[0213] The second side plate 107 is used tor sup- 
porting the pressure roller 120 and has a U-shaped hole 
107a for supporting a bearing member 126. 
[0214] Those side plates 106 and 107 have holes 
106b and 107b into which a positioning pin 108 is 
inserted, and further includes flanges 106c and 107c. A 
screw insertion hole 106c1 ie formed in the first side 
plate 106. A screw hole 107c1 is formed in the flange 
107c. A screw hole 106d is formed in the side plate 106. 
and a screw insertion hole 107d is formed in the second 
side plate 107. 

[0215] To assembly the fixing device, an pressure 
roller 120 is inserted into the U-shaped hole 107a of the 
second side plate 107 from the upper side of the hole, 
as shown. In this case, the holes 106b and 107b of the 
first side plates 106 and second side plate 107, which 
are provided for the insertion of the positioning pin 108. 
are aligned with each other, and the positioning pin 108 
Is inserted into those holes in a press fitting manner (in 
this stage, the pressure roller 120 and the backup roller 
130 are in slight contact with each other. That is, the first 
side plate 106 is slightly turned clockwise about the 
positioning pin 106 from a state shown in Fig. 19A 
However, this state is not illustrated). Then, the first side 
plate 106 is turned counterclockwise in the figure about 
Ihe positioning pin 106; the pressure roller 120 and the 
backup roller 130 are brought into pressing contact; the 
flanges 106c and 107c are coupled together; and the 
those flanges are fastened together by means of a 
screw 116. In this way. the first and second side plates 
106 and 107 are positioned and coupled together, and a 
distance between the shafts of both roflers 120 and 130 
are fixed. Thereafter, both the side plates 106 and 107 
are fastened together by a screw 1 17 as shown in Fig. 
1 9B to complete a fixing device. 
[02161 As described above, the axis-to-axis dis- 
tance between the pressure roller 120 and the backup 
roller 130 Is fixed in a simple manner. The modification 
1 has advantageous effects similar to those of the fifth 
embodiment. 

<Mod'rfication2) 

[021 7] Fig. 2 is a side view schematically showing a 
modification 2 of the fixing device of the fifth embodi- 
ment. 

[0218] One of the features of the modification 2 



resides In that to further improve the assembling of a fix- 
ing device with a fixed axis-to-axis distance of the roll- 
ers, a hole 101a' for supporting the bearing member 
133 of the pressure roller 120. a hole I0lb' for suppcrt- 

5 ing the bearing merrier 126 of the pressure roller 120. 
and an insertion hole 101 c', continuous to the hole 
1 01b', having a diameter larger than the outside diame- 
ter of the pressure roller 120 are formed in the frame 
side plate 101' (only one of the side plates is illustrated). 

10 [0219] To assemtile the fixing device, the t>ackup 
roller 130 is set to the side plate 101' as shown in the 
figure. Then, the pressure roller 120 with the bearing 
member 126 installed thereto is inserted into the inser- 
tion hole 101c', and the bearing member 126 is moved 

IS to the hole 101b' and Inserted thereinto in a fitting ntan- 
ner. Thereafter, an anti-slipping-off member (not ettown) 
is attached to he side plate 101', to thereby prevent the 
bearing member 126 from slipping otf the hole 101b' . 
As a result, the axis-to-axis distance between the rollers 

20 1 20 arri 1 30 is fixed to complete a fixing device. 

[0220] As described above, tt>e axis-to-axis dis- 
tance between the pressure roller 120 and the backup 
roller 130 is fixed In a simple manner. The modification 
2 also has advantageous effects similar to those of the 

2S fifth emtjodlment. 

(Modification 3) 

[0221] Rg. 21 is a perspective view schematically 
30 showing a modification 3 of the fixing device of the fifth 
emisoc&ment. 

[0222] A fixing unit of the nnodification 3 includes a 
fixing roller 190 and an pressure roller 120 (pressed 
against the fixing roller 190. A recording medium S 
95 passes through the press contact portion N. between 
both the rollers virile being compressed and heated, 
whereby a toner image is fused and permanently affixed 
to the recording medium S. 

[0223] A drive roller (or rotating fixing and pressure 
40 rollers 190 and 120 may be either of those rollers 190 
and 120. In the nnodification 3, the pressure roller 120 Is 
used for the drive roller. 

[0224] The pressure roller 120 is driven to rotate by 
a drive gear 260 as a drive med^nism provided on the 

45 main body of the image forming apparatus into which 
the fixing device is incorporated, and the fixing roller 
190 follows In rotation the pressure roller 120. 
[0225] The fixing roller 190 is formed with a pipe- 
like core member 191 (for instance, an Iron pipe) 

so shaped like a pipe and having a good thermal conduc- 
tivity, an elast'ic layer 192 fomied on the surface of the 
core member 191, and a surface layer 192a which is 
formed over the surface of the elastic layer 192 and is 
made of material exhibiting good release characteristics 

55 tor recording material and toner, A halogen lamp 199 as 
a heat source is contained in the core member 191 . The 
elastic layer 192 is a layer, atxiut 7mm, made of silicone 
rubber. The elastic layer 182 Is covered with a PFA tube 
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to iotm a surface layer 192a. 

[02!2e] The fixing roller 190 is rolatably supported 
on the side plate 101 of the frame 105 in such a manner 
that a core member 191 of the fixing roller is supported 
by a bearing member 194. 

[0227] A structure of the pressure roller 1 20 is sub- 
stantially the same as of the fifth embodiment, and 
hence no further description of ii will be given. 
[0228] A fixing structure for the pressure roller 120 
may be the Rg. 19 fixing structure or the Fig. 20 fixing 
structure. 

[0229] In the modification 3. a axis-to-axis distance 
between the pressure roller 120 and the fixing roller 190 
is fixed by use of the side plate 101 of the frame. In the 
modification, the pressure roller 120 and the backup 
roller 1 90 are mounted while being Immovable in the 
axial direction. The pressure roller 120 is pressed 
against the fixing roller 190 by the utilization of elastic 
forces of the elastic layer 122 o( the pressure roller 120 
(Fi^. 19A) and tfie elastic layer 192 of the fixing roller 
190. For the press contact portion N, the elastic layer 
192 of the fixing roller 190 is thicker than the elastic 
layer 122 of the pressure roller 120. and is easy to 
deform (or soft and is easily deformed). Because of this, 
it Is shaped protruded toward the fixing roller 190. 
[0230] "The thus constmcted fixing device has the 
following advantageous effects. 
[0231] A recording medium S bearing a toner 
image formed thereon passes through the press contact 
portion N between the paired rollers 120 and 190 being 
pressed against each other, so that toner image is fixed 
on the recording medium 

[0232] The axis-to-axis distance between the pres- 
sure roller 120 and the fixing roller 190 is fixed, and at 
least one of the rollers includes an elastic layer. There- 
fore, a pressing force acting between both the rollers is 
obtained by a reaction force to the compression force of 
the elastic layer 

[0233] Since the axis-to-axis distance between the 
paired rollers 120 and 190 is fixed, a parallelism devia- 
tion between both the shafts of those rollers is readily 
secured. 

[0234] Therefore, a noticeable deviation of the 
transportation direction of the recording mediunn S.is 
not created by both the rollers 120 and 190 at the press 
contact portion N between the rollers 120 and 190. . 
[0235] Since the aws-to-axis distance is not fixed, 
the elastic layer is more greatly compressed in accord- 
ance with a thickness of the recording medium S when 
the recording medium of a relatively thick passes 
through the press contact portion N between the rollers 
120 and 190. Therefore, the pressing force at the press 
contact portion N and the width of the same (see W in 
Fig. 7) when a relatively thick recording medium passes 
through the press contact portion N are larger than 
those when a relatively thin recording medium passes 
therethrough. 

[0236] Accordingly, when a relatively thick record- 



ing medium passes through the press contact portion N, 
a larger pressing force (also heat when the roller is a 
heating roller) is applied to the recording medium for a 
long time. 

6 [0237] Thus, in the fixing device of the modification 
is capable of satisfactorily fixing a toner image even on 
a relatively thick recording medium in accordance with a 
thickness of the recording medium, without any special 
changing of fixing conditions. 

10 [0238] As described above, when the fixing device 
of the modification is used, the recording mecfium S 
does not crease easily. A toner image can be formed 
even on a relatively thick recording medium in accord- 
ance vtHh a thickness of the recording medium, without 

IS any special changing of fixing corKlltions. 

(Examples) 

[0239] Two examples of the embodiments, in partic- 
20 ular the fourth embodiment, will given for further specific 
descriptions thereof. 

{ Example 1 ) 

25 (DistarKes L1 and L2) 

[0240] The distance L2 from the virinding-end posi- 
tion of the endless belt 1 10 onto backup roller 130 to the 
contact position of the endless bdt 110 with the oil 

30 application roller 1 50 is approximately 13.9mm. The dis- 
tance L1 from the contact position of the oil application 
roller 1 50 writh the endless belt to the winding-start posi- 
tion of the endless beh onto the heating roller 140 is 
approximately 23.2mm. Accordingly. Li (=23.2mm) > 

as L2 (= 13.9mm). 

(Angle y) 

[0241] The inclination angle y of a line circum- 
40 scribed line C, which is drawn on the surfaces of the 
backup roller 1 30 and the heating roller 1 40 w*hlch are to 
be in contact with the oil application roller 150. with 
respect to the perpendicular line D passing through the 
rotational center 120a of the pressure roller 120 Is set at 
4S about 28.35°. 

(Endless belt 110) 

[0242] As shown in Figs. 22A and 22B, the endless 
so belt 110 is a seamless belt consisting of a belt base 
1 10a made of polyimide (PI) and a surface layer 1 1 0b of 
silicone rut^ber layered on the belt base 110a. If 
required, an adhesive layer may be interposed between 
the belt base 1 10a and the surface layer 1 10b. 
55 [0243] The width of the belt is 380mm or theraa- 
round, and the inside diameter is 0 60mm or therea- 
round. 
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(BeJibaee iioa) 

[0244] A seamless belt ol made of polyimide (P I) by 
use of a centrifugal process is used for the bell base 
110a. 

[0245] The belt base 110a contains carbon black 
and Is conductive, Volume resistivity ot the belt is within 
a range from 10® n cm to 10* n cm. This range ol val- 
ues is selected to prevent the endless belt 1 1 0 from 
being unnecessarily charged when the endless belt 110 
is rubbed with the heating roller 140, the baclojp roller 
1 30 or the lika If the volume resistivity Is set at 1 0^ n cm 
or smaller, an additive amount of carbon black Is exces- 
sivQ, so that a strength of the belt decreases. 
[0246] The belt base 1 1 0a is black in color since the 
black caibon is contained. Therefore, it efficiently 
absorbs thermal energy radiated from the heating roller 
140. 

[0Z47] A thickness of the belt base 1 1 0a is within 50 

m to 200 (i m, more preferably about 90 ^ m. 
[0248] A surface roughness of the inner surface of 
Ihe belt base 1 1 0a may take any value is within Ra 1 p m 
the center-line average surface roughness, more prefer- 
ably Ra 0.3m m. 

(Surface layer 110b) 

[0249] Material of the surface layer 1 1 0b is silicone 
rubber. A thickness of it may be within a range from 50 
to 400 fi m, preferably 200 ji m or therearound. 
[0250] A surface roughness of the inner surface of 
the surface layer 110b may take any value is within Ra 
1 m the center-line average surface roughness, more 
preferat>ly Ra 0.3 \i. m. 

(ModHteation of endless belt 110) 

[02S1] An Ni electroforming or fluorine plastic may 
be used for the belt base 110a. in addition to PI. The 
endless belt may consist of only the belt base. Prefera- 
bly, a surface layer of silicone rubber, fluorine rubber, or 
fluorine plastic is layered on the belt t>ase. 

(Backup roller 130) 

[02521 As shown in Figs. 23A and 23B, the backup 
roller 130 is an aluminum roller, about 0 2a, having 
shaft portions 131a of about 0 10, extended outward 
from both ends thereof. An elastic layer 132 ot silicon 
rubber is applied to the outer peripheral surface of the 
aluminum roller. The elastic layer 132 is covered with a 
surface layer 132a of fluorine plastic. 
[0253] The outside diameter of the backup roller 
130 is approximately 38.5mm. 
[0254] The outer configuration of the baduip roller 
is straightened out. and the end faces of it are beveled 
as shown in Fig. 23C. 

[0255] The width of the roller exclusive of the pro- 



truded shaft portions 13la is approximately 400mm. 
[0256] ~ A roller hardness is within JIS-ASO" to 60°, 
more preferably 60°. 

[0257] A surface roughness of the roller may be 
5 within RAS ti m. more preferably Ral ^ m. 

(Elastic layer 132) 



[0258] Material of the elastic layer 192 is silicone 
to rubber, and its thickness is approximately 7nvn. A rub- 
ber hardness is within JIS-AS" to 30', preferably 10°. 

(Surface layer 132a) 

15 [0259] Material of the surface layer 132a is PPA 
(tetrafluoroelhylene perfluoroalkoxy ethylene copoly- 
mer) resin. To be more exact, a thermal shrinkage PFA 
resin tube is used. 

[0260] The layer thickness after application is within 
20 50 p m to 200 um, more preferably about 100 lim. 
[0261] A surface roughness of it after application is 
within RaO.3 m m to 3 ^ m, more preferably Ral p. m. 
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(Pressure roller 120) 



[0262] As shown in Figs. 24A to 24c, the pressure 
roller 120 is en Iron roller having bosses 127 made of 
iron (fee-cutting steel), hollow shaft portions 127a of 
about 0 20 at both ends. The outer circumferential Sur- 
30 face of the iron roller is coaled with silicone oil to form 
an elastic layer 122. A surface layer I22a of fluorine 
plastic is applied to the outer surface of the elastic layer 
122. 

[0263] A halogen lamp 123 as a heating source is 
as located within a hollowed portion 120b thereof. A heat- 
ing value of the halogen lamp 1 23 is within 200 o 300W, 
. more preferably 230W. 

[0264] The outside diameter of the pressure roiier 

120 is approximately 35.4mm. 
40 [0265] It is configured like an inverse crown, and a 

crown quantity (outside diameter difference between 

the end and the central portion] is within 0.0mm to 

02mm, more preferably atjout 0.1mm. 

[0266] The roller width exclusive ot the hollow shaft 
4S portions 127a is about 395mm, and the inverse crown 

effective width is approximately 380mm. 

[0267] A roller hardness is withinJlS-A70° TO 90'. 

more preferably about 80*. 

[026B] A roller surface roughness is within Ra3 \i m 

so to 15 p m. more preferably Ra6 jj m. 

[0269] A pressing force to the hollow shaft portions 
127a of the backup roller 130 is about 70Kg (totally 
l40Kg). The backi4} roller 130 and the pressure roller 
120 are fixedly mounted on the side plate 1 01 (the axs- 

55 io-axis distance between them is fixed), and any special 
pressing mechanism Is not provided. The pressing load 
is generated in such a manner ttiat the rollers 120 and 
130 are fastened to the frame 101 so that the axis-to- 
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axis distance is shorter than the sum of the outside 
diameters of the roliers 120 and 130, and one of those 
roliers bites into the other. A position where the load 
acts on each roller is a position where the roller is fas- 
tened to the frame. It is a position of the t>earing mem- 
ber 126 as a bearing of the hollow shaft portion 127a. 
[0270] A pressing mechanism, such as a coiled 
spring, may be Installed to the backup roller 130 or the 
pressure roller 120, instead. 

(Elastic layer 122) 

[0271] Material of the elastic layer 122 is silicone 
rubber. A rubber hardness is within JIS-AS' to 30*, more 
preferably 20*. A layer thickness Is approximately 
1 .Smm. 

(Surface layer 122a) 

[0272] The surface layer 122a is a application of flu- 
orine latex formed such that fluorine latex is applied to 
the elastic layer and then is hardened. A thickness of 
the application is about 60 \i m. 

(Modification of the pressure roller 120) 

10273] The pressure rdler 120 may be covered with 
only the surface layer 122a made of fluorine plastic of 
good release, characteristics, not using the elastic layer 
122, or may be a metal roller not using both the elastic 
lay^r 122 and the surface layer 122a. 

(Heating roller 140) 

[0274] As shown in Figs. 25A and 256, the heating 
roller 140 is an aluminum roller including shaft portions 
1 47a extended outward from both ends of the roller and 
a pipe portion 1 48 of about 0 30. 
[0275] TTie outside diameter of the roller is about 
30mm, and the roller is configured straightened. The 
width of the roller exclusive of the shaft portions 1 47a is 
at>out 383mm. 

[0276] A surface roughness of it is within RaO.1 to 
1 . more preferably FtoO.3 \x m. 
[0277] A heating mechanism 14i that is disposed 
within a roller hollow portion 140b Is a halogen lamp. A 
heating value of the lamp is within 650W to 850W, more 
preferably about 720W. 

[0278] A pressing load to be applied to the endless 
belt 110 is applied to the shaft portions 147a of the 
roller. The pressing load applied to each ol the end por- 
tions is 7Kg (totally 14Kg). To apply the load, a coiled 
spring Is used which extends between one end of a ten- 
sion rotary mennber (not shown), which supports at the 
other end the shaft portion 1 47a, and the frame 101 . A 
position where the load is applied to the heating roller 
140 is a bearing portion for the shaft portion 147a, 
which Is provided at one end of the tension rotary mem- 



ber. 

(Oil application roller 150) 

s [0279] As shown in Fig. 26A and 26B, the oil appli- 
cation roller ISO is constructed such that an oil holding 
layer 152 including an oil impregnated layer 152a and 
an oil supplying layer I52b and a surface layer 153 are 
laminated on an iron shaft 151 of about 0 12mm. 

70 [0280] The outside diameter of the oil application 
roller ISO is approximately semm, and the roller width 
exclusive of the end portions is approximately 330mm. 
[0281] A roller hardness is within JI5-A5' to 30«, 
more preferably about 20*. A surface roughness is 

IS within RaO.S ^ m to 3 |i m, more preferably Ral \i m. 
[0282] An oil impregnated layer 152a is formed of 
sponge or paper. 

[0283] An oil supplying layer 1 52b is formed of felt 
or synthetic leather, arvJ its thickness is about 1.2mm. 
so [0284] A surface layer 153 is made of PTFE (poly- 
tetrafluoroethylene) resin. A thickness of the surface 
layer Is within 30 |i m to 120 ^ m, more preferably 60 ^ 
m. 

[0285] A release agent is dimettiyl silicone oil 
25 (amino denatured silicone oil Is also available) . A vis- 
cosity (at 20'C) is within 80 cSt to 400 cSt, more prefer- 
ably 100 eSt 

[0286] A contact load (pressing load) to the endless 
belt 1 10 is within 0.5Kg (o 2Kg in total load, more pref- 
30 erably about 1 Kg. 

[0287] A contact width between oil application roller 
150 and the endless belt 110 (length viewed in the belt 
traveling direction) is approxirrtately 3mm. 

as (Modification of oil application roller 150) 

[0288] A pad, a blade of the like impregnated with 
release agent may be used in place of the oil application 
roller 150 impregnated with release agent. 

40 [0289] For the roller of the release-agent impreg- 
nated type, the fixed load fastening rather than the fixed 
position fastening is pref^able. The reason for this fol- 
lows. When a pickup decreases as the result of applica- 
tion of the release agent, the roller outside diameter is 

45 reduced. In the case of the fixed position fastening, a 
contact of the oil application roller 1 50 also having a ten- 
sion applying function with the endless belt 110 is also 
instable. As a result, a application regularity may occur. 
[0290] The oil application roller 150 of the release- 

50 agent impregnated type rnay be substituted by another 
roller arrangement in wl^ch a bearing merriber 154 and 
a release agent supply roller 156 are disposed around 
the oil appiicatton roller 150 as indicated by a phantom 
line in Rg. 15A. 

55 .In this case, the oil application roller 1 50 Is a rigid roll Gr 
of aluminum or stainless steel or an elastic roller of sill- 
con rubber or fluorine rubt>er. If necessary, a surface 
layer made of material having release characteristics. 
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such as silicone rubber or fluorine plastic may addition- 
ally be used. The thus constructed roller may be used 
for the cleaning roller. The cleaning roller may be substi- 
tuted by a cleaning blade. The release-agent supply 
roller 156 rnaybe the oil application roller of the release- 
agent impregnated type. 

(Arrangement of rollers and the liKe) 

[0291] A axis-toa»s distance between the heating 
roller 140 and the backup roller 130 is approximately 
40.23mm. and a axis-to-axis distance between the 
backup roller 130 and the pressure roller 120 is 
35.2mm. A axis-io-aws dstance between the backup 
roller 130 and the oil application roller 150 Is approxi- 
mately 38.9mm, and a axis-to-axis distance between 
the heating roller 1 40 and the oil application roHer 1 SO is 
approxinnately 39.1 8mm. 

[0292] As shown in Fig. 15B, an angle a of a 
straight (ine A connecting the rotational centers 130a 
and 120a of the backup roller, 130 and the pressure 
roller 120 with respect to a straight line B connecting the 
rotational centers 130a arxl 140a of the backup roller 
130 and the heating roller 140 is approximately 4.43" 
toward the downstream side of the recording medium 
transporting direction with respect to the straight line A. 
[0293] For a setting angle of the guide 102, an 
angle S of a recording medium transporting surface F 
with respect to a horizontal line (a plane on which the 
image forming apparatus with the fixing device 100 is 
placed) G is approximately 31*. The angle 5 is wHhin a 
range from 10' to 50°. nnore preferably about 31". 
[0294] Provision of a suction fan 1 02" for attracting a 
recording medium, by absortaing, to the guide 102 is 
more preferable in that the leading end of the recording 
medium advancing to the fixing nip N is stable, and in 
that such a drawback that the trailing end of the record- 
ing medium rises and comes In contact with the backup 
roller 130 before it enters the fixing nip N to disturb an 
image, is prevented. 

[0295] A medium advandng angle p (between the 
guide surface F and the horizontal line E of the fixing nip 
N (perpendicular line to a straight line connecting the 
rotational centers of the backup roller 130 and the pres- 
sure roller 120) is about 4". 

[0296] An angle c of a straight line H connecting the 
contaa position between the paired rollers 103 to the 
center o< the fixing nip N (center as viewed in the 
medium transporting Erection) with respect to a hori- 
zontal line E of the fixing nip N. is about 31 .5". 

(Modification) 

[0297] The rollers and the like may be slanted so 
that the transporting direction of the recording medium 
passing through the fixing nip N is substantially verti- 
cally oriented (nip horizontal line is substantially verti- 
cally oriented). 
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(Example 2) 
(Distances LI and L2) 

s [0298] The distance L2 from the winding-end posi- 
tion of the fixing belt 110 onto backup roller 130 to the 
contact position of the endless belt 110 with the oil 
application roller 1 50 is approximately 1 3.9rTHn. The dis- 
tance U1 from the contact position of the oil application 

TO roller 150 with thefixing belt to the winding-start position 
of the fixing belt onto the heating roller 140 is approxi- 
mately 23.2mm. Accordingly, Li (B23.2mm) > L2 (= 
13.9mm). 

IB (Angle y) 

[0299] The inclination angle r of a Wne circum- 
saibed line C, which is drawn on the surfaces of tiie 
backup roller 1 30 and the heating roller 1 40 which are to 
so be in contact with the oil application roller 150, with 
respect to the perpendicular line 0 passing Ihi ough the 
rotational center 120a of the pressure roller 120 is set at 
about 28.35". 

es (Pressure roller 120) 

[0300] A halogen lamp 123 as an auxiliary heating 
source of the pressure roller 120 Is proK/ided. A heating 
value of the halogen lamp 123 is within 200 o 300W, 
30 more preferably 230W. 

.(Heating roller 140) 

[0301] A heating mechanism 141 that is disposed 
55 within a roller hollow portion is a halogen lamp. A heat- 
ing value of the lamp is within 6S0W to 850W, more pref- 
erably about 720W. 

(Oil application roller ISO) 

40 

[0302] A roller hardness is within Jl8-A&< to 30", 
more preferably about 20". A surface roughness is 
within RaO.5 n m to Sp. m, rrwre preferably Ra1(i m. 
[0303] An oil impregnated layer iS2a is formed of 

45 sponge or paper. 

[0304] An oil supplying layer 1S2b is formed of felt 
or synthetc leather, and its thickness is about l .2mm. 
[0305] A surface layer 153 is made of PTFE (poJy- 
tetrafluoroethylene) resin. A thietaiess of the surface 

so layer is within 30^ m to 120 ^ m, more preferably 60 \i 
m. 

(0306] A release agent is dimethyl silicone oil 
(amino denatured silicone oil is also available) . A vis- 
cosity (at 20°C) is within 80 cSt to 400 cSt, more prefer- 
S5 ably 100 cSt. 

[0307] A contact load (pressing load) to the endless 
belt 1 10 is within O.SKg to 2Kg in total load, more pref- 
erably about 1 Kg. 
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[0308] A contact width between oil application roller 
150 and the endless belt 110 (length viewed In the belt 
traveling direction) is approximately 3mm. 

(Mod'rficah'on of oil application mechanism) 6 

[0309] A pad, a blade or the like impregnated with 
release agent may be used in place of the oil application 
roller 150 impregnated with release agent. 
[0310] For the roller of the release-agent impreg- 'o 
nated type, the fixed load fastening rather tinan the fixed 
position fastening is preferable. The reason for this fol- 
lows. When a pickup decreases as the result of applica- 
tion of the release agent, the roller outside diameter is 
reduced. In the case of the fixed position fastening, a is 
contact o1 the oil application roller 150 also having a ten- 
sion applying function with the endless belt 110 is also 
instable. As a result, a application regularity may occur. 
[0311] The oil application roller 1S0 of the release- 
agent impregnated type may be substituted by another so 
roller arrangement in which a bearing member 1 54 and 
a release agent supply roller 156 are disposed around 
the oil application roller 150 as indicated by a phantom 
line in Fig. ISA. 

In this case, the oil application roller 150 is a rigid roller ss 
of aluminum or stainless steel or an elastic roller of sili- 
con rubber or fluorine rubber. If necessary, a surface 
layer made of material having release characteristics, 
such as silicone rubber or fluorine plastic may addition- 
ally be used. The thus constructed roller may be used so 
for the cleaning roller. The cleaning roller may be substi- 
tuted by a cleaning blade. The release-agent supply 
roller 156 maybe the oil application roller of the'release- 
agent impregnated type. 

35 

(Arrangement of rollers and the lil<e) 

[0312] A axis-to-axis distance between the heating 
roller 140 and the backup roller 130 is approximately 
40.2Smm, and a axis-to-axis distance between the <o 
backup roller 130 and the pressure roller 120 is 
35.2nvn. A axis-to-axis distance between the backup 
roller 130 and the oil application roller 150 is approxi- 
mately 38.9mm, and a axis-to-axis distance between 
the heating roller 1 40 and the oil application roller 1 50 is 45 
approximately 39.18mm. 

[0313] As shown in Fig. 15B, an angle a of a 
straight line A connecting the rotational centers 130a 
and 120a of the backup roller 130 and the pressure 
roller 1 20 with respect to a straight line B connecting the so 
rotational centers 130a and 140a of the backup roller 
130 and the heating roller 140 is approximately 4.43' 
toward the dowmstream side of the recording medium 
transporting direction with respect to the straight line A. 
[0314] For a setting angle of the guide 102, an ss 
angle 5 of a recording me<fium transporting surface F 
with respect to a horizontal line (a plane on which the 
image forming apparatus with the fixing device 100 is 



placed) G is approximately 3i°. The angle 6 is within a 
range from 10° to SO", more preteral^ly aloout 31°. 
[0315] Provision of a suction fan 102' for attracting a 
recording medium, by absorbing, to the guide 102 is 
more preferable in that the leading end of the recording 
medium advancing to the fixing nip N is stable, and in 
that such a drawback that the trailing end of the record- 
ing medium rises and comes in contact with the tiackup 
roller 130 before it enters the fixing nip N to disturb an 
image, is prevented. 

[0316] A medium advancing angle p (between the 
guide surface F and the horizontal line E of the fixing nip 
N (perpendicular line to a straight line connecting the 
rotational centers of the backup roller 130 and the pres- 
sure roller 120) is about 4°. 

[031 7] An angle e of a straight line H connecting the 
contact position between the paired rollers 103 to the 
center of the fixing nip N (center as viewed in the 
niedium transporting direction) with respect to a hori- 
zontal line E of the fixing nip N, is about 31.5°. 
[0318] While soma specific embodiments and 
examples of the present Invention have been described, 
it should be understood that the invention is not limited 
to tliose embodiments and examples, but may variously 
be modified, altered and changed within the true spirits 
of the invention. 

Claims 

1 . A fixing device comprising: 

a first rotary member; 

a second rotary member contacting said first 

rotary member and fornting a nip in corporation 

with said first rotary meniber; and 

an oil application mechanism, which applies oil 

to at least one of said first and second rotary 

mennbers, 

wherein a width of oil applied by sakj oil appli- 
cation mechanism is smaller than a width of 
said at least one of sakf first and second rotary 
members to vi^lch said oil is applied. 

2. The fixing de/ice according to claim 1 , wherein said 
second rotary member Is an endless belt or a fixing 
roller. 

3. The fixing device according to claim 1 , wherein said 
first rotary member is a pressure roller. 

4. The fixing device according to claim 1, wherein said 
width of oil applied tiy said oil application mecha- 
nism is smaller than a maximum passing width of a 
recording medium. 

5. The fixing device according to claim 1, wherein said 
width of oil applied by said oil application mecha- 
nism is larger than a maximum image-forming 
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width. 

6, The fixing device according to claim i , further com- 
prising: 

s 

a heating mechanism, which applies heat to at 
least one of said first and second rotary mem- 
bers. 

wherein a width of heat applied by said heating 
mechanism is smaller than said width of oil »o 
applied by said oil application mechanism. 

7, The fixing device according to claim 1 , further conv 
prising: 

a heating mechanism, which applies heat to at 
least one of said first and second rotary mem- 
ber, 

wherein said healing mechanism generates 
larger heat at a central portion thereof than at zo 
lateral end portions thereof- 

8, The fixing device according to claim i , further com- 
prising; 



an oil absorbing mechanism, which absortis oil 
applied by said oil application mechanism. 

9. The f ixing device according to claim 1 , further com- 
prising: 



25 



SO 



a blade, which collects oil applied by said oil 
application mechanism toward a laterally cen- 
tral portion of said at least one of said first and 
second rotary members to which said oil Is 3S 
applied. 

10. The fixing device according to claim 1 , further com- 
prising: 

40 

first and second rollers, wherein: 
said second rotary member is an endless belt 
suspended between said first and second roll- 
ers; 

said first rotary member is a third roller forming ^ 
said nip In cooperation with said endless belt 
and said second roller; and 
a rotaitional axis of said first roller is located in a 
downstream side of a traveling direction of a 
recording medium with respect to an imaginary so 
line connecting a rotational axis of said second 
roller to a rotational axis of said third roller. 

11. The fixing device according to daim 1, further com- 
prising: 

a first roller having restricting portions; and 
a second roller, wherein: 



said second rotary member is an endless belt 
suspended between said first and second roll- 
ers; 

said first rotary meter is a third roller forming 
said nip in cooperation with said endless belt 
and said second roller, wherein: 
a width of said oil application mechanism Is 
shorter than a vtridth of said endless belt; and 
said oil application mechanism is located 
closer to a position at which said endless belt 
corrvnences separation from said second roller 
than to a position at which said endless belt 
commences contact vinth said first roller. 

12. The fixing device according to claim 1 , further com- 
prising: 

a first roller; and 
a second roller, wherein: 
said second rotary member is an endless belt 
suspended between said first and second roll- 
ers; 

said f ir^ rotary member is a third roller forming 
said nip in cooperation with said endless belt 
and said second roller; 

a heating mechanism is provided, which 

applied heat to said third roller, wherein: 

s^ oil application meehardsm Is located 

above said heating mechanism, and 

said oil application mechanism is located In a 

downstream side of a traveling direction of a 

sheet wi^ respect to said nip. 

13. The fixing device according to claim 1 . wherein: 

said first rotary member is a first roller; 

said second rotary member is a second roller 

contacting said first roller and forming said nip 

in corporation with said first roller, 

wherein an axis-to-axis distance between said 

first and second rollers is fixed. 

1 4. The fixing device according to claim 1 , further com- 
prising: 

a first roller; and 
a second roller, wherein: 
said second rotary merhber is an endless belt 
suspended between said first and second roll- 
ers; 

said first rotary member is a third roller forming 
said nip in cooperation with said endless belt 
and said second roller, 

wherein an axis-to-axis distance between said 
second and third rollers is f ixed. 

15. A fixing device comprising: 
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a first rotary member: 

a second rotary member contactirig said first 
rotary member and forming a nip in corporation 
with said first rotary member: and 
an oil application mechanism, which applies oil 
to at least one of said first and second rotary 
member; and 

a heating mechanism, which applies heat to at 
least one of said first and second rotary mem- 
bers, 

wherein a width of heat applied by said heating 
mechanism Is smaller than a width of oil 
applied by said oil application mechanism. 

16. The fixing device according to claim IS, wherein 
said second rotary member is an endless belt or a 
fixing roller. 

17. The fixing device according to claim 15. wherein 
said first rotary member is a pressure roller. 



18, The fixing device according to claim 15, wherein 
said width of oil applied by said oil application 
mechanism is smaller than a maximum passing 
width of a recording medium es 

19. The fixing device according to claim 15. wherein 
said width of oil applied by said oiln-application 
mechanism is larger than a maximum Image-form- 
ing width, ao 



20. The fixing device according to claim -15, wherein 
said heating mectianism generates larger heat at a 
central portion thereof than at lateral -end portions 
thereof. '■' 

21. The fixing device according to daim..l5, further 
comprising: 

an oil absorbing mechanism, which absortss oil 
applied by said oil application mechanism. 

22. The fiJdng device according to daim 15, further 
comprising: 

a blade, which collects oil applied. by said oil 
application mechanism toward a laterally cen- 
tral portion of said at least one of said first and 
second rotary members to which said oil is 
applied. ' ' 

23. The fixing device according to daim 15, further 
comprising: 

■a first roller: and 

a second roller, wherein: 

said second rotary member is an endless belt 

suspended between said first and second roll- 



ers; 

said first rotary member is a third roller forming 
said nip in cooperation with said endless belt 
and said second roller, 

5 wherein a rotational axis of said first roller is 

located in a downstream side of a traveling 
direction of a recording medium with respect to 
an imaginary line connecting a rotational axis 
of said second roller to a rotational axis of said 

10 third roller. 

24. The fixing device according to daim 15, further 
comprising: 

75 a first roller having restricting portions; and 

a second roller, wherein: 
said second rotary member Is an endless belt 
suspended between said first and secorKl roll- 
ers; 

so said first rotary member is a third roller forming 

said nip in cooperation with said endless belt 
and said second roller; 

a width of said oil application mechanism is 
shorter than a width of said endless belt, and 
said oil application mechanism is located 
closer to a position at which said endless belt 
commences separation from said second roller 
than to a position at which said endless belt 
commences contact with said first roller. 

25. The fixing device according to claim 15, further 
comprising: 

a first roller; and 
9S a second roller, wherein: 

said second rotary merrier is an endless belt 
su^ended between said first and second roll- 
ers; 

said first rotary merhber is a third roller forming 
40 said nip in cooperation with said endless belt 

and said second roller; 

said heating mechanism, which applies heat to 
said third roller; 

said oil application mechanism is located 
45 atxive said heating mechanism: and 

said oil application mechanism is located in a 
downstream side of a traveling direction of a 
recording medium with respect to said nip. 

so 26. The fixing device according to claim 1 5, wherein: 

said first rotary member is a first roller; 
said second rotary member is a second roller 
contacting said first roller and forming said nip 
ss in corporation with said first roller; 

an axis-to-axis distance between said first and 
second rollers is fixed. 
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27. The fixing device according to claim ^5, further 
comprising: 



35. The fixing device according to claim 28. further 
comprising: 



a first roller; and 
a second roller, wherein: 
said second rotary member is an endless bell 
suspended between said first and second roll- 
ers; and 

said first rotary member is a third roller forming 
said nip in cooperation with said endless belt 
and said second rotler: and 
an axis-to-axis distance between said second 
and third rollers Is fixed. 

26. A fixing device comprising: 

a first rotary merriier; 

a second rotary member contacting said first 
rotary member and forming a nip in corporation 
with said first rotary member; and' 
a heating mechanism, which applies heat to at 
least one of said first and second rotary mem- 
ber, 

wherein said heating mechanism generates 
larger heat at a central portion thereof than at 
lateral end portions thereof. 



31. The f ixing device according to claim 28, wherein a 
width of oil applied by said oil application mecha- 
nism Is smaller tfian a niaximum passing width of a 
recording medium. 

32. The fixing device according to claim 28, wherein a 
width of oil applied by said oil application mecha- 
nism is larger than a maxmum image-forming 
width. 

33. The fixing device according to claim 28, further 
comprising: 

an oil absorbing mechanism, which absorbs oil 
applied by said oil application mechanism. 

34. The fixing device according to daim 26, further 
comprising: 

a blade, which collects oil applied by said oil 
application mechanism toward a laterally cen- 
tral portion of said at least one of said first and 
second rotary members to which said oil is 
applied. 



10 
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29. The fixing device according to claim 28, wherein 
said secorKi rotary member Is an endless belt or a 
fixing roller. so 

30. The fixing device according to claim 28, wherein 
said first rotary member is a pressure roller. 
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a first roller: and 

a second roller, wherein: 

said second rotary member Is an endless belt 

suspended between said first and second roll' 

ers; 

said first rotary member is a third roller forming 
said nip in cooperation with said endless belt 
and said second roller, 

wherein a rotational axis of said first roller is 
located in a downstream side of a traveling 
direction of a recording medium with respect to 
an imaginary line connecting a rotational axis 
of said second roller to a rotational axis of said 
third roller. 

36. TYte fixing device according to claim 28, further 
comprising: 

a first roller having restricting portions: and 

a second roller, wherein: 

said second rotary member is an endless belt 

suspended between said first and second roll' 

ers; 

said first rotary member is a third roller forming 
said nip in cooperation with said endless belt 
and said second roller; 

a width of said oil application mechanism is 
shorter tfian a width of said endless belt, and 
said oil application mechanism is located 
closer to a positbn at which said endless bdt 
commeiKes separation from said second roller 
than to a position at which said endless belt 
commences contact with said first roller. 

37. The fixing device according to claim 28, further 
comprising: 

a first roller; and 
a second roller, wherein: 
said second rotary member is an endless belt 
suspended between said first arxi second roll- 
ers; 

said first rotary member is a third roller forming 
said nip in cooperation wUh said erKlless belt 
and said second roller; 

said heating mechanism, which applies heat to 
said third roller: 

said oil application mechanism is located 
above said heating mechanism; and 
said oil application mechanism is located in a 
downstream side of a traveling direction of a 
recording medium with respect to said nip. 

38. The fixing device according to daim 28. wherein: 
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said first rotary member is a first rolier; 

said second rotary member Is a second roller 

contacting said first roller and forming said nip 

in corporation with said first roller; 

an axis-to-axis distance between said first and 

second rollers is fixed. 

39. ITie fixing device according to daim 28. further 
comprising; 

a first roller; and 
a second roller, wfierein; 
said second rotary member is an endless belt 
suspended between said first and second roll- 
ers; and 

said first rotary member is a third roller forming 
said nip In cooperation with said endless belt 
*' ■ and said second roller; and 

an axis-to-axis distance between said second 
and third rollers is fixed. 

°4o. A fixing device comprising: 

a first rotary member; 

a second rotary member contacting said first 
rotary mender and forming a nip in corporation 
with said first rotary member; 
■ ' an oil application mechanism, which applies oil 
to at least one of said first and second rotary 
member; and 

an oil absorbing mechanism, which absorbs oil 
applied by said oil application mechanism. 

-41. The fixing device according to claim 40. wherein 
> said second rotary member is an endless belt or a 
' 1 • fixing roller. 

42. The fixing device according to claim 40, wherein 
said first rotary member is a pressure roller. 

'43. The fixing device according to claim 40, wherein 
,>> • said oil absorbing mechanism includes at least one 
' '< of an oil absorbing roller emd an oil absoitsing pad. 

44. The fixing device according to claim 40, wherein a 
' > width of oil applied by said oil application mecha- 
nism is smaller than a maximum passing width of a 
recording medium. 

-45. The fixing device according to claim 40, wherein a 
width of oil applied by said oil application mecha- 
nism is larger than a maximum image-forming 
width. 

46. The fixing device according to claim 40. wherein a 
width of said oil absorbing mechanism is larger than 
a maximum passing width of a recording medium. 
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47. The fixing device according to daim 40, wherein 
said oil absorbing mechanism includes laterally dis- 
tanced contact portions. 

s 48. The fixing device according to daim 47, wherein 
said laterally distanced contact portions are con- 
nected together through an oil holder portion. 

49. The fixing device according to claim 47. wherein a 
TO distance between said laterally distarKed contact 

portions is larger than a maximum image-forming 
width. 

50. The fixing device according to claim 40, wherein a 
15 width of said oil absorbing mechanism is smaller 

than a width of said at least one of said first and 
second rotary members to which said oil Is applied. 

51. The fixing device according to claim 40, wherein 
so said oil absorbing mechanism includes at least one 

of a first oil absorbing mechanism contacting said 
first rotary member and a second oil absoibing 
mechanism contacting said second rotary member. 

gs S2. The fixing device according to daim 40, wherein 
said oil absorbing mechanism is located dovm- 
stream of said nip and upstream of said oil applica- 
tion mechanism. 

30 S3. The fixing device according to daim 40. wherein 
said oil absorbing mechanism is located upstream 
of said nip and downstream of said oil absorbing 
mechanism. 

35 54. The fixing device according to claim 40. further 
comprising: 

a blade, which collects oil applied by said oil 
application mechanism toward a laterally cen- 
<>o tral portion of said at least one of said first and 

second rotary members to which said oil is 
applied. 

55. The fixing device according to claim 40, further 
45 comprising: 

a first roller; and 
a second roller, wherein: 
said second rotary member is an endless belt 
so suspended between said first and second roll- 

ers: 

said first rotary member indudes a third roller 
forming said nip in cooperation with said end- 
less belt and said second roller; 
55 a rotational axis of said first roller is located in a 

downstream side of a traveling direction of a 
recording medium with respect to an imagirwy 
line connecting a rotational axis of said second 
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roller to a rotational axis of said third roller. 

56. The fixing device according to claim 40, further 
coniprising: 

5 

a first roller having restricting portione; and 
a second roller, wherein: 
said second rotary rnember is an endless belt 
suspended between said first and second roll- 
ers; 70 
said first rotary member is a third roller forming 
said nip in cooperation with said endless belt 
and said second roller; 

a width of said oil application mechanism is 
shorter than a width of eald endless belt; and is 
said oil application mechanism is located 
closer to a position at which said endless belt 
commences separation from said second roller 
than to a position at which said endless belt 
commences contact with said first roller. go 

57. The fixing de/ice according to claim 40, further 
comprising: 

a first roller; and 25 
a second roller, wherein: 
said second rotary member is an erKlless belt 
suspended between said first and second roll- 
ers; 

said first rotary member is a third roller forming 
said nip in cooperation with said endless belt 
and said second roller; 

a heating mechanism is provided, which 
applied heat to said third roller; 
said oil application mechanism is located 
above said heating mechanism; and 
said oil application mechanism is located in a 
downstream side of a traveling direction of a 
recording medium with respect to said nip. 

58. The fixing device according to claim 40, wherein: 



said nip in cooperation with said endless belt 
and said second roller; and 
an axis-to-axis distance between said second 
and third rollers is fixed. 

60. A fixing device comprising: 

a first rotary member; 

a second rotary member contacting said first 
rotary member and forming a nip in corporation 
with said lirst rotary member; 
an oil application mechanism, which applies oil 
to at least one of said first and second rotary 
members; and 

a blade, which collects oil applied by said oil 
application mechanism toward a laterally cen- 
tral portion of said at least one of said first and 
second rotary members to which said oil is 
applied. 

61. The fixing device according to claim 60, wherein 
said second rotary member is an endless belt or a 
fMng roller. 

62. Ttie fixing device according to daim 60, wherein 
said first rotary member is a pressure roller. 



4S 



said first rotary member is a first roller; and 
said second rotary member is a secorx) roller 
contacting said first roller and forming said nip 
in corporation with said first roller; and 67. 
an axis-to-axis distance between said first and 
second rollers is fixed. 



63. The fixing device according to daim 60, wherein a 
width of oil applied by said oil application mecha- 

so niem is smaller than a maximum passing width of a 
recording medium. 

64. The fixing device according to claim 60. wherein a 
width of oil applied by said oil application mecha- 

ss nism is larger than a maximum image-forming 
width. 

65. The fixing device according to claim 60, wherein a 
width of oil collected by said blade is not larger than 

^0 a rr^imum passing width of a recording medium. 

66. The fixing device according to claim 60, wherein a 
width of oil collected by said blade is larger than a 
maximum image-forming width. 



The fixing device according to daim 60, wherein 
said blade is located downstream of said nip and 
upstream of said oil application mechanism. 



59. The fixing device according to claim 40, further 
comprising: 



so 68. The fixing device according to daim 60, wherein 
said blade is located upstream of said nip and 
downstream of said oil application mechanism. 



a first roller: and 

a second roller, wherein: 69. 
said second rotary member is an endless belt ss 
suspended between said first and second roll- 
ers; 

said first rotary member is a third roller forming 



The fixing device according to claim 60, further 
comprising: 

a first roller; and 

a second roller, wherein: 
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said second rotary member is an endless belt 
suspended between said first and second roll- 
ers; 

said first rotary member is a third roller forming 
said nip in cooperation with said endless belt 
and said second roller; and 
a rotational axis of said first roller is located in a 
downstream side of a traveling direction of a 
recording medium with respect to an imaginary 
line connecting a rotational axis of said second 
roller to a rotational axis of said third roller. 

70. The fixing d&nce according to daim 60. further 
comprising: 



71. The fixing device according to daim 60, further 
comprising: 

a first roller; and 
.a second roller, wherein; 
said second rotary member is an endless belt 
suspended between said first and second roll- 
ers; 

said first rotary member is a third roller forming 
said nip in cooperation with said endless tselt 
and said second roller; 

a heating mechanism is provided, v^ich 

applied heat to said third roller: 

said oil application mechanism is located 

above said heating mechanism; and 

said oil application mechanism is located in a 

downstream side of a traveling direction of a 

recording medium with respect to said nip. 

72. The fixing device according to daim 60, wherein: 

said first rotary member is a first roller; 

said second rotary member is a second roller 

contacting said first roller and forming said nip 

in corporation with said first roller; and 

an axis-to-axis distance between said first and 

second rollers is fixed. 



73. The fixing device according to claim 60, further 
comprising: 

a first roller; and 
s a second roller, wherein: 

said second rotary member is an endless belt 
suspended between said first arKi second roll- 
ers; and 

said first rotary member is a third roller forming 
70 said nip in cooperation with said endless belt 

and said second roller; and 
an axis-to-axis distance between said second 
and third rollers is fixed. 

16 74. A fixing device comprising: 

a first roller; 
a second roller; 

an endless belt suspended between said first 
and second rollers; 

a third roller forming a nip in cooperation with 
said endless belt arKi said second roller, 
wherein a rotational axis of said first roller Is 
located in a downstream side of a traveling 
direction of a sheet with respect to an imagi- 
nary line connecting a rotational axis of said 
second roller to a rotational axis of said third 
roller. 

75. The fixing device according to daim 74, vi^erein 
said first roller is a heat roller. 

76. The fixing device according to daim 74, vkrherein 
said second roller is a batHup roller. 

as 

77. The fixing device according to daim 74. wherein 
said third roller is a pressure roller. 

78. The fixing device according to claim 74, further 
40 comprising: 

an oil application mechanism, which applied oil 
to at least one of said endless belt and said 
third roller. 

79. TTie fi»ng device according to daim 78, wherein a 
common circumscribing line of said first and sec- 
ond rollers in a side where said ^1 application 
mechanism is provided is inclined toward a 

so upstream side of a traveling directeion of a record- 
ing medium with respect to an imaginary vertical 
line. 

80. The fixing device according to claim 78, wherein a 
55 width of oil applied by said oil application mecha- 
nism is smaller than a maximum passing width of a 
recording medium. 



a first roller having restricting portions; and 
a second roller, wherein: 
said second rotary member Is an endless belt 
suspended between said first and second roll- 
ers; ■ 2" 
said first rotary member is a third roller forming 
said nip in cooperation with said endless belt 
and said second roller; 

a width of said oil application mechanism is 
shorter than a width of said endless belt; and gs 
said oil application mechanism is located 
closer to a position at which said endless belt 
commences separation from said second roller 
than to a position at which said endless belt 
commences contact with said first roller. so 
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81. The fixing device according to dairn 78. wherein a 
width of oil applied by said oil application mecha- 
nism l8 larger than a maximum image-forming 
width. 

82. The fixing device according to claim 78. wherein: 

a width of said oil application mechanism is 
shorter than a width of said endless belt, and 
said oil application mechanism is located 
closer to a position at which said endless belt 
commences separation from said second roller 
than to a position at which said endless belt 
commences contact with said first roller. 

83. The fixing device according to daim 76, further 
comprising: 

a heating mechanism, which applied heat to 

said third roller, wherein: 

said oil application mechanism is located 

above said heating nnechanism, and 

said oil appllcalion mechanism is located in a 

downstream side of a traveling direction of a 

sheet with respect to said nip. 

84. The f ixing device according to daim 74, wherein an 
axis-to-axis distance between said second and 
third rollers is fixed. 

85. A fixing device comprising: 

a first roller having restricting portions; 
a second roller; 

an endless belt suspended between said first 
and second rollers; 

a third roller forming, a nip in cooperation with 
said endless beK and said second roller; and 
a tension application mechanism, which 
applies tension to said endless belt, 
wherein a width of said tension application 
mechanism is shorter than a width of said end- 
lees belt, and 

wherein said tension application mechanism is 
located closer to a position at which said end- 
less belt commences separation from said sec- 
ond roller than to a position at which said 
endless belt commences contact with said first 
roller 

66. The fixing device according to daim 85, vt^herein 
said first roller is a heat roller. 

87. The fixing device according to daim 65. wherein 
aaid second roller is a backup roller. 

88. The fixing device according to claim 85. v>fherein 
said third roller is a pressure roller. 



89. The fixing device according to daim 85, vi/herein 
said tension application mechanism applies oil to 
said erxHess belt. 

5 90. The fixing device according to claim 65, vtrherein 
said tension application mechanism includes at 
least one of a roller and a pad. 

91. The fixing device according to daim 85, wtierein 
10 said roller is an elastic roller having hardness of 

JIS-Aao° or smaller. 

92. The fixing device according to claim 8S, wherein 
said roller is a rigid roller having lateral end portions 

15 each curved at a radius of 0.1 mm or larger. 

93. The fixing device according to claim 89, further 
comprising: 

so a heating mechanism, which applied heat to 

said third roller, wherein: 
said tension application mechanism is located 
above said heating mechanism, and 
said tension application mechanism is located 

26 in a downstream side of a traveling direction of 

a sheet wHh respect to said nip. 

94. The fixing device according to daim 85. wherein an 
axis'to-axis distance t>etween said secor>d and 

30 third rollers is fixed. 

95. A fixing device comprising: 

a first roller; 
9S a second roller; 

an endless belt suspended between said first 
and second rollers; 

a third roller forming a nip in cooperation with 
said endless belt and said secorKd roller; 
*o an oil application mechanism, wtiich applies oil 

to said endless belt: and 
a heating mechanism, which applied heat to 
said third roller, 

wherein said oil application mechanism is 
45 located above said heating mechanism, and 

wherein said oil application mechanism is 
located in a downstream side of a traveling 
direction of a sheet with respect to said nip. 

so 96. The fixing device according to daim 95, wherein 
said first roller is a heat roller. 

97. The fixing device according to daim 95, wherein 
said second roller is a backup roller. 

66 

98. The fixing device according to daim 95, wherein 
said third rdler is a pressure rdler. 
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99. The fixing de/ice according to claim 95, wherein an 
axis-to-axis distance between said second and 
third roliers is fixed. 

100. A fixing device connprising: 6 

a first rdier; and 

a second roiier contacting said first roller and 
forming a nip in corporation with said first roller, 
wherein an axis-to-axis distance between said io 
first arxl second rollers is fixed. 

101 .The fixing device according to clainn 100, wherein 
said first roller is a pressure roller. 

IS 

102. The fixing device according to clainn 100, wherein 
said second roller is a fixing roller. 

103. The fixing device according to claim 100, wherein 

an elastic layer is provided on at least one of said so 
first and second rollers. 

104. A fixing device comprising: 

a first roller; zs 
a seeorxl roller; 

an endless belt suspended between said first 
and second rollers; and 

a third roller forming a nip in cooperation with 
said endless belt and-said second roller, so 
wherein an axis-to-axis distance between said 
second and third rollers is fixed. 

105. The fixing device according to claim 104, wherein 

said first roller is a heat roller. as ■ 

106. The fixing device according to claim 104, wherein 
said second roller is a badoip roller. 

107. The fixing device according to claim 104, wherein 40 
said third roller is a pressure roller. 

lOB.The fixing device according to claim 104, wherein 
an elastic layer is provided on at least one of said 
second and third rollers. 45 
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FIG. 5 
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FIG. 9 
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FIG. 11 
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FIG. 15A 
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FIG. 16A 




FIG. 16C 

76 

Copied from 11665479 on 06/15/2005 



EP 1 022 622 A2 



FIG. 17 




FIG. 18 



110 




77 



Copied from 11665479 on 06/15/2005 



EP 1 022 622 A2 
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